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(54) TlUe: INHIBITORS OF FARNESYL PROTEIN TRANSFERASE 
(57) Abstract 

TTiis invention relates to compounds that inhibit famcsyl-protcin transferase and ras protein famcsylation. thereby making them useful 
as anii-cancer agents. The compounds are also useful in ihc uramicnt of ^iscsxscs, other than cancer, associated with signal transduaion 
pathways opeiaung through ras and those associated with proteins other than ras that are also post-translationally modified by the enzyme 
raricsyl protem transferase. The compounds may also act as inhibitors of other prenyl transferases, and thus be effective in the treatment 
of diseases associated with other prenyl modifications of proteins. 
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INHIBITC^ OF FARNESYL PROTEIN^ANSFERASE 



Field of th Invention 

5 

This invention relates to compounds that inhibit famesyl-protein 
transferase and ras protein famesylation, thereby making them useful as 
anti-cancer agents. The compounds are also useful in the treatment of 
diseases, other than cancer, associated with signal transduction pathways 
10 operating through ras and those associated with proteins other than ras that 
are also post-translationally modified by the enzyme famesyl protein 
transferase. The compounds may also act as inhibitors of other prenyl 
transferases, and thus be effective in the treatment of diseases associated 
with other prenyl modifications of proteins. 

L5 

Background of the invention 



The mammalian ras gene family comprises three genes, l-l-ras, K- 
ras and N-ras. The ras proteins are a family of GTP-binding and hydrolyzing 

20 proteins that regulate cell growth and differentiation. Overproduction of 

normal ras proteins or mutations that inhibit their GTPase activity can lead to 
uncontrolled cell division. 

The transforming activity of ras is dependent on localization of the 
protein to plasma membranes. This membrane binding occure via a series 

25 of post-translational modifications of the cytosolic Ras proteins. The first and 
mandatory step in this sequence of events is the famesylation of these 
proteins. The reaction is catalyzed by the enzyme famesyl protein 
transferase (FPT), and famesyl pyrophosphate (FPP) serves as the famesyl 
group donor in this reaction. The ras C-tenninus contains a sequence motif 

30 tem)ed a "Cys-Aaai-Aaa2-Xaa" box (CAAX box), wherein Cys is cysteine, 
Aaa is an aliphatic amino acid, and Xaa is a serine or methionine. 
Famesylation occurs on the cysteinyl residue of the CAAX box (cys- 186), 
thereby attaching the prenyl group on the protein via a thio-ether linkage. 



- 1 - 



wo 97/30992 PCT/US97/02920 

^fcrl f Description of the Inv^^ ip 

In accordance with the present invention, compounds of the 
formuias i, II. Ill and IV 
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their enantiomelfr diastereomers, and pharmaceufllally acceptable salts, 
prodrugs arid solvates thereof inhibit famesyl protein transferase which is an 
enzyme involved In ras oncogene expression. In formulas l-IV and 
throughout their specification, the above symbols are defined as follows: 
5 m, n, r, s and t are Oor 1; 
p is 0, 1 or 2; 

V, W and X are selected from the group consisting of oxygen, hydrogen, r\ 
R^orR^: 

Z and Y are selected from the group consisting of CHR^, SO2, SO3, CO, 
10 CO2. O, Nr10, sOgNRi 1. CONR^2 

l« II II 

— C— / — C-N— / — N-C— / — N-SO2— / 
p R" RiS 

- - - Ai6|5|i7 i^iB^^^^ , , = = 

or Z may be absent; 

R6 r7 r9 r10, r12 r13 r14 r15 r16 r17 r18 r19 r20 ^ r21 
r22 r24, r25 r26, r27 r28^ r29^ r30 , r31 ^ r32 r33^ r 34^ r35, r36 

15 R , and R are selected from the group consisting of hydrogen, lower 
alkyl. substituted alkyi, aryl, or substituted aryl; 

R"*, R^ are selected from the group consisting of hydrogen, halo, nitro, cyano 
and U-r23; 

U is selected from the group consisting of sulfur, oxygen, NR^^, CO, SO, 
20 SO2.CO2, Nr25c02 , Nr26c0Nr27 nr28s02. NR^SsOgNR^O, 

SOgNR^I, Nr32co. CONR^^. POgR^^ and or U is absent; 

0I 2 3 

R , R , and R'' are selected from the group consisting of hydrogen, alkyl, 
alkoxycarbonyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aralkyi, cycloalkyi, aryl, substituted aryl, heterocycio, 
25 substituted heterocycio, cyano, carboxy, carbamyl (e.g. CONH^) or 

substituted carbamyl further selected from CONH alkyl, CONH aryl. CONH 
aralkyi or cases where there are two substituents on the nitrogen selected 
from alkyl, aryl or aralkyi; 

R and R are selected from the group consisting of hydrogen, alkyl, 
30 substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

aralkyi. cycloalkyi, aryl, substituted aryl, heterocycio, substituted heterocycio; 
Any two of r\ r2, and R*^ can be joined to form a cycloalkyi group; 
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R, S and T are s d from the group consisting of ^t^, CO and 

CH(CH2)pQ wherein Q is NR^^R^^, OR^^, or CN; and 

A, B, C and D are carbon, oxygen, sulfur or nitrogen. 

with the provisos that 

5 1 . When m is zero then V and W are not both oxygen or 

2. W and X together can be oxygen only if Z is either absent, O, NR^*^ 

o 
II 

— N-C — / or — N-SOg- 
CHr9, R^* R^s 

in formulas I and II, and V and X together can be oxygen only if Y is O, NR^*^, 
M 

— N— C — / or — N-SOg— 
CHr9. R^* R« in fomiulas III and IV or 

10 3. r23 n^ay hydrogen except when U is SO, SO2, NR^^cOg or 

Nr28s02 , or 

4. R^ may be hydrogen except when Z is SO2, CO2, or 

o nr2o r21m nr22 
— N-SO2- / ->s~ , -^V^ . 

r« 

15 Listed below are definitions of various terms used to describe this 

invention. These definitions apply to the terms as they are used throughout 
this spedficatlon. unless otherwise limited in specific instances, either 
individually or as part of a larger group. 

The term "alkyr refers to straight or branched chain unsubstituted 

20 hydrocarbon groups of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms. ) 
The expression "lower alkyl" refers to unsubstituted alkyi groups of 1 to 4 
carbon atoms. 

The terni "substituted alkyl" refers to an alkyl group substituted by, 
for example, one to four substituents, such as, halo, trifluoromethyl, 

25 trifluoromethoxy, hydroxy, alkoxy, cycloalkoxy, heterocyclooxy, 0x0, alkanoyi, 
aryloxy, alkanoyloxy, amino, alkylamino, arylamino, aralkylamino, 
cycloalkylamino, heterocycloamino, disubstituted amines in which the 2 
amino substituents are selected from alkyl, aryl or aralkyi; alkanoylamino, 
aroylamino, aralkanoylamino, substituted alkanoylamino, substituted 

30 arylamino, substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio, 
cycloalkylthio, heterocyclothio, alkylthiono, arylthiono, araikylthiono. 
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alkyfsuifonyl, a^felfonyl, aralkylsulfonyl, surfonan^^ e.g. SOgNHg. 
substituted sulfonamido, nitro, cyano, carboxy, carbamyl, e.g. CONHg, 
substituted carbamyl e.g. CONH alkyl. CONH aryl. CONH aralkyi or cases 
where th re ar two substitu nts on the nitrogen selected from alkyl, aryl or 
5 aralkyi; alkoxycarbonyl. aryl, substituted aryl, guanidino and heterocyclos. 
such as, indolyl, imidazolyl, furyl, thienyl. thiazolyl. pyrrolldyl. pyridyl, 
pyrimidyl and the like. Where noted above where the substituent is further 
substituted it will be with halogen, alkyl, alkoxy, aryl or aralkyi. 

The term 'Yialogen" or "halo" refers to fluorine, chlorine, bromine 
10 and iodine. 

The term "aryf refers to monocyclic or bicyclic aromatic . 
hydrocarbon groups having 6 to 12 carbon atoms in the ring portion, such as 
phenyl, naphthyl, biphenyl and diphenyl groups, each of which may be 
substituted. 

Th®jerm "aralkyi" refers, to an,aryl.group.bonded-directly through 

an alkyl group, such as benzyl. 

The tenn "substituted aryl" refers to an aryl group substituted by, for 
example, one to four substituents such as alkyl, substituted alkyl, halo, 
trifluoromethoxy, trifluoromethyl, hydroxy, alkoxy, cycloalkyloxy, 

20 heterocyclooxy, alkanoyl. alkanoyloxy. amino, alkylamino, aralkylamlno. 
cycloalkylamino, heterocycloamino, dialkylamino, alkanoylamino, thiol, 
alkylthio, cycloalkylthio, heterocyclothio. ureido, nitro, cyano, cartaoxy, 
cart)oxyalkyl. carbamyl, alkoxycarbonyl, alkylthiono, arylthiono, alkysulfonyl. 
sulfonamido, aryloxy and the like. The substituent may be further substituted 

25 by halo, hydroxy, alkyl, alkoxy, aryl, substituted aiyl, substituted alkyl or 
aralkyi. 

The term "alkenyl" refers to straight or branched chain hydrocarbon 
groups of 2 to 20 carbon atoms, preferably 2 to 15 cartjon atoms, and most 
preferably 2 to 8 carbon atoms, having one to four double bonds. 

The temi "substituted alkenyr refers to an alkenyl group substituted 
by, for example, one to two substituents, such as, halo, hydroxy, alkoxy, 
alkanoyl, alkanoyloxy, amino, alkylamino, dialkylamino, alkanoylamino, thiol, 
alkylthio. alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, cartjoxy, 
carbamyl, substituted carbamyl, guanidino and heterocycio, e.g. indolyl. 
imidazolyl, furyl, thienyl, thiazolyl. pynxjlidyl. pyridyl, pyrimidyl and the like. 



30 



35 
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Th teftalkynyl" refers to straight or bra^ftd chain hydrocarbon 
groups of 2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most 
preferably 2 to 8 carbon atoms, having one to four tripl bonds. 

The t rm "substituted all<ynyr refers to an alkynyJ group substituted 
5 by, for example, a substituent, such as, halo, hydroxy, alkoxy. alkanoyi, 

alkanoyloxy, amino, alkylamino, dialkylamino, aJkanoylamino, thiol, alkylthio. 
alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, 
substituted carbamyl, guanidino and heterocycio, e.g. imidazolyl. furyl, 
thienyl, thiazolyl. pyn-olidyl, pyridyl, pyrimidyl and the like. 

The term "cycloalkyl" refers to a optionally substituted, saturated 
cyclic hydrocarbon ring systems, preferably containing 1 to 3 rings and 3 to 7 
carbons per ring which may be further fused with an unsaturated C3-C7 
cart>ocyiic ring. Exemplary groups include cyclopropyl, cyclobutyl, 
cyclopentyl. cyclohexyl, cycloheptyl, cycloctyl, cyclodecyr cyclododecy!, and 
15 adamantyl. Exemplary substrtuents include one or more allqrl groups as 
descnbed"ab6ve, or one W more grou^^ 
substituents. 

The terms "heterocycle", "heterocyclic" and "heterocycio" refer to an 
optionally substituted, fully saturated or unsaturated, aromatic or 

2 0 nonaromatic cyclic group, for example, which is a 4 to 7 membered 

= monocyclic, 7 to 1 1 membered bicyclic, or 10 to 15 membered tricyclic ring 
system, which has at least one heteroatom in at least one carbon atom- 
containing ring. Each ring of the heterocyclic group containing a heteroatom 
may have 1 , 2 3, or 4 heteroatoms selected from nitrogen atoms, oxygen 

25 atoms and sulfur atoms, where the nitrogen and sulfur heteroatoms may also 
optionally be oxidized and the nitrogen heteroatoms may also optionally be 
quatemized. The heterocyclic group may be attached at any heteroatom or 
carbon atom. 

Exemplary monocyclic heterocyclic groups include pyrrolidlnyl, 
30 pyrrolyl, indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl. imidazolinyl, 
imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, 
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, 
thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2- 
oxoplperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl, azepinyl, 4-piperidonyl. 
35 pyridyl. N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 

tetrahydrothiopyranyl, tetrahydropyranyl. morpholinyl, thiamorpholinyl, 
thiamorpholinyl sulfoxide, tetrahydrothiopyranylsulfone, thiamorpholinyl 
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15 



20 



25 



30 

r 



sulfone, 1.3-cfioxilane and tetrahydro-1, l-dioxothieRTi, dioxanyl, 
isothiazolidinyl, thietanyl. thiiranyl, triazinyl, and triazolyl, and the like. 

Exemplary bicyclic hetrocyclic groups include benzothiazofyl, 
benzoxazolyl, benzothienyl, quinuclldinyl, quinolinyl, quinolinyl-N-oxide, 
tetrahydroisoquinoiinyl. isoquinoiinyt, benzlmldazolyl, benzopyranyi, 
indolizinyl, benzofuryl. chromonyl, coumarinyl. cinnolinyl, quinoxalinyl, 
indazolyl, pyn-olopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furofS.I- 
b]pyridinyl] or furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl 
(such as 3,4-dihydro-4-oxo-quina20llnyl), benzisothlazolyl, benzisoxazolyl, 
benzodiazlnyl, benzofurazanyl, benzothiopyranyl, benzotriazolyl, 
benzpyrazolyl, dihydrobenzofuryl, dihydrobenzothienyl. 
dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, 
dihydrpbenzopyranyl. indoiinyl, isochromanyl, isoindolinyl, naphthyridinyl, 
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, 
tetrahydroquinolinyl, thienofuiyl, thienopyridyl. thienothienyl, and the like. 

— Exemplary substituents ihcilude one or more alkyl groups as 
described above or one or more groups described above as alkyi 
substituents. 

Also included are smaller heterocyclos, such as, epoxides and aziridines. 

The term "heteroatoms" shall include oxygen, sulfur and nitrogen. 

The "ABC" ring and the "ABCD" fused ring to the diazepine ring 
may be monocyclic or bicyclic, e.g. napthyl or quinolyl in nature. 

The compounds of fomiulas l-IV may fonn salts which are also 
within the scope of this invention. Pharmaceutically acceptable (i.e. non- 
toxic, physiologically acceptable) salts are preferred, although other salts are 
also useful, e.g., in isolating or purifying the compounds of this invention. 

The compounds of formulas l-IV may form salts with alkali metals 
such as sodium, potassium and lithium, with alkaline earth metals such as 
calcium and magnesium, with organic bases such as dicyclohexylamine, 
tributylamine, pyridine and amino acids such as arginine, lysine and the like. 
Such salts may be obtained, for example, by exchanging the carboxyllc acid 
protons. If they contain a carboxyllc acid, in compounds l-IV with the desired 
ion in a medium in which the salt precipitates or in an aqueous medium 
followed by evaporation. Other salts can be fomied as known to those 
skilled in the art. 

The compounds forfomnulas l-IV may form salts with a variety of 
organic and inorganic acids. Such salts include those fomned with hydrogen 
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Chloride, hydroxj^tthane sulfonic acid, hydrog n Stkid ; 
methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, maleic 
acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g., 
nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates, 
5 ascortDates. salicylates and the like). Such salts may be fonned by reacting 
compounds l-IV in an equivalent amount of the acid in a medium in which 
the salt precipitates or In an aqueous medium followed by evaporation. 
In addition, zwitterions ("inner safts") may be formed. 
Compounds of the fomiulas l-IV may also have prodrug forms. Any 
10 compound that will be converted ioyivs to provide the bioactive agent (i.e., 
the compound for formulas l-IV) is a prodmg within the scope and spirit of the 
invention. 

For example compounds of the formulas l-IV may be a carboxylate 
ester moiety. The cartx>xylate ester may be conveniently formed by 
15 esterifying any of the carboxylic acid functionalities found on the disclosed 

ring~structure(s). — — — = — 

Various forms of prodrugs are well known in the art. For examples 
of such prodrug derivatives, see: 

^) Design of Prodrugs edited by H. Bundgaard. (Elsevier, 1985) 

• and 

Methods in EnzymolQgy, Vol.4E, p. 309-396, edited by K. Widder, et al. 
(Acamedic Press, 1985); 

b) A Textbook of Drug Design and D evelopment edited by 
25 Krosgaard-Larsen and H. Bundgaard, Chapter 5, "Design and Application of 

Prodrugs," by H. Bundgaard, p. 1 13-191 (1991); 

c) H. Bundgaard. Advanced Drug Delivery Review«p ft, i.r^ft ) 
(1992): 

d) H. Bundgaard, et al.. Journal of Pharmaceutical Sciences 
30 ZZ. 285 (1988); and 

e) N. Kakeya, et al., Chem Phar Bull 22, 692 (1 984). 

It should further be understood that solvates (e.g., hydrates) of the 
compounds of formulas l-IV are also with the scope of the present invention. 
Methods of solvation are generally known in the art. 

35 
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Pref rred 

For compounds of the present invention, the following moieties are 
preferred: 

Compounds of Fonnulas I, II, III and IV wherein m is zero. 
5 More prefenred are compounds of Fomiula I, II, III and IV wherein m 

is zero and n is one. 

Most prefen-ed are compounds of fomnula I wherein m, r, s and t are 
zero, n is one and "ABCD" is a cait)ocyclic ring, e.g., benzo. 

10 Use and Utility 

The compounds of fomiulas l-IV are inhibitors of S-famesyl protein 
transferase. They are thus useful in the treatment of a variety of cancers, 
including (but not limited to) the following; 

»»fMft w« M «w hrf«a>yivj^i , k/iocxoi, uuiui I, rviiiii&y, liver, 

■"■^ '^"9' including smal|cell lung cancer, ova^^prostate. testes, pancreas, 
esophagus, stomach, gall bladder, cervix, thyroid and skin, including 
squamous cell carcinoma; 

hematopoietic tumors of lymphoid lineage, including leul<emia, 
acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell 
20 lymphoma. T-cell lymphoma, Hodgkins lymphoma, non-Hodgklns 
lymphoma, hairy cell lymphoma, and Buricetts lymphoma; 

hematopoietic tumors of myeloid lineage, including acute and 
chronic myelogenous leukemias, myelodysplastic syndrome and 
promyelocytic leukemia; 
25 - tumors of the central and peripheral nervous system, Including 

astrocytoma, neuroblastoma, glioma, and schwannomas; 

tumors of mesenchymal origin, including fibrosarcoma, 
rhabdomyoscarcoma, and osteosarcoma; 

other tumors, including melanoma, xenoderma pigmentosum. 
3 0 keratoactanthoma, seminoma, thyroid follicular cancer and teratocarcinoma. 

The compounds of fonnulas I-IV are especially useful in treatment 
of tumors having a high incidence of ras involvement, such as colon, lung, 
and pancreatic tumors and in tumors In which a prenyl transferase 
contributes to tumor maintenance, tumor growth or tumor development. By 
35 the administration of a composition having one (or a combination) of the 

compounds of this invention, d v lopm nt of tumors in a mammalian host is 
reduced, or tumor burden is reduced, or tumor regression is produced. 
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Comp^Rs Of formulas l-IV may also inhHRumbr angiog n sis, 
thereby affecting the growth of tumors. Such anti-angiogenesis properties of 
the compounds of fonnulas l-IV may also be us ful in th treatment of certain 
fomns of blindn ss related to retinal vascularization. 
5 Compounds of formulas l-IV may also be useful in the treatment of 

diseases other than cancer that may be associated with signal transduction 
pathways operating through ras, e.g., neurofibromatosis, atherosclerosis, 
pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis 
following angioplasty or vascular surgery, hypertrophic scar formation, 
10 polycystic kidney disease and endotoxic shock. Compounds l-IV may be 
useful as anti-fungal agents. 

Compounds of formula l-IV may induce or inhibit apoptosis, a 
physiological cell death process critical for nonmal development and 
homeostasis. Alterations of apoptotic pathways contribute to the 
15 pathogenesis of a variety of human diseases. Compounds of formula l-IV, as 
modulators of-apoptosis, will be-useful in the treatmentliif aWriety of human ~ 
diseases with aberrations In apoptosis including cancer (particulariy, but not 
limfted to follicular lymphomas, carcinomas with p53 mutations, hormone 
dependent tumors of the breast, prostrate and ovaiy, and precancerous 
20 lesions such as familial adenomatous polyposis), viral infections (including 
but not limited to herpesvirus, poxvirus. Epstein-Barr virus, Sindbis virus and 
adenoviais), autoimmune diseases (including but not limited to systemic 
lupus erythematosus, immune mediated glomerulonephritis, rheumatoid 
arthritis, psoriasis, inflammatory bowl diseases and autoimmune diabetes 
25 mellitus), neurodegenerative disorders (including but not limited to 
Alzheimer's disease, AIDS-related dementia, Paricinson's disease, 
amyotrophic lateral sclerosis, retinitis pigmentosa, spinal muscular atrophy 
and cerebellar degeneration), AIDS, myelodysplastic syndromes, aplastic 
anemia, ischemic injuiy associated myocardial infarctions, stroke and 
30 reperfusion injury, arrhythmia, atherosclerosis, toxin-induced or alcohol 

induced liver diseases, hematological diseases (including but not limited to 
chronic anemia and aplastic anemia), degenerative diseases of the 
musculoskeletal system (including but not limited to osteoporosis and 
arthritis), aspirin-sensitive riiinoslnusitis, cystic fibrosis, multiple sclerosis, 
35 kidney diseases, and cancer pain. 

Compounds of formulas l-IV may also be useful in the treatment of 
diseases associated with famesyl transferase substrates other than ras (e.g., 



- 10 - 



wo 97/30992 PCT/US97/02920 

nuclear lamins^R^sducin, rfiodopsin kinase, cGiy^^hosphodiesterase, 
TC21, phosphoiylase kinase, Rap2, RhoB. RhoE, PRL1) that are also post- 
translationally modified by the enzyme famesyl protein transferase. 

Compounds of formulas l-IV may also act as inhibitors of other 
5 prenyl transferases (e.g., geranylgeranyl transferase I and II), and thus be 
effective in the treatment of diseases associated with other prenyl 
modifications (e.g., geranylgeranylation) of proteins (e.g. the rap, rab. rac 
and rho gene products and the like). For example, they may find use as 
drugs against Hepatitis delta virus (HDV) infections, as suggested by the 
10 recent finding that geranylgeranylation of the large isoform of the delta 

antigen of HDV is a requirement for productive viral infection (J. S. Glen, et 
al.,£c!ea£g, £56, 1331 (1992)]. 

The compounds of this invention may also be useful in combination 
with known anti-cancer and c^otoxic agents and treatments, including 
15 radiation. If fomiulated as a fixed dose, such combination products employ 
the compounds of this inventior^ within the dosage^rangedescribedTelow 
and the other pharmaceuticaily active agent within its approved dosage 
range. Compounds of formulas l-IV may be used sequentially with known 
anticancer or cytotoxic agents and treatment. Including radiation when a 
20 combination formulation Is inappropriate. 

Famesyl transferase assays were performed as described in V. 
Manne et al., Drug Development Research, 34, 121-137, (1995). The 
compounds of Examples 1-431 inhibited famesyl transferase with IC 50 
values between 0.1 nM and lOOuM. 
25 The compounds of this invention may be formulated with a 

pharmaceutical vehicle or diluent for oral, intravenous, intraperitoneal, 
subcutaneous, intraabdominal, intramuscular, rectal, vaginal or topical 
administration. Oral administration may involve the use of slow release 
formulations, such as biodegradable polymers or prodrugs. The 
30 phamiaceutical composition can be formulated in a classical manner using 
solid or liquid vehicles, diluents and additives appropriate to the desired 
mode of administration. Orally, the compounds can be administered in the 
form of tablets, capsules, granules, powders and the like. The compounds 
may be administered in a dosage range of about 0.05 to 200 mg/kg/day, 
35 preferably less than 100 mg/kg/day, in a single dose or in 2 to 4 divided 
doses. 
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Schem 1 
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5 Zi = CO. SO2, CO2. CONR5. SOa, SOaNRs. C(NCN)NR5 

Stgp 1 

The first step is accomplished by the reaction of the anthranilic acid 
with a phosgene equivalent, such as, phosgene or triphosgene In a mixed 
10 aqueous/organic solvent at room temperature to 50°C range. 

gtgp 2 

The product is reacted with an amino acid hydrochloride salt or an 
amino acid ester hydrochloride salt in pyridine at an elevated temperature 
15 wfth reflux as preferred. Step 2 of Scheme 1 may be perfomied in 2 steps, 
wherein the isatoic anhydride is condensed with an amino acid in an organic 
solvent solvent such as pyridin at from 0°C to reflux and the resulting 
anthranlloylamino acid is cyclized under standard amide bond forming 
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conditions, .g.^^l^ig HOBt/carbodrimide in an orgH^ solvent such as DMF 
at from 0°C to room temperature. Some compounds 1 of Scheme 1 wh rein 
Rl = halogen are not commercially available. Such compounds 3, 4 or 5 of 
Sch me 1 wher in Ri = halog n can be prepared from compounds 3, 4 or 5 
5 of Scheme 1 wh r in Ri = hydrogen by halogenation, for example by 

reaction with bromine in an organic solvent such as acetic acid at from 0**C 
to room temperature. The compound 3 wherein Ri is aryl or heteroaryl can 
be prepared from the compound 3 wherein Ri is bromo, iodo or 
trifluoromethanesulfonyloxy by a palladium coupling of an aryl or heteroaryl 
10 metaloid derivative such as phenylboronic acid In a mixed aqueous/organic 
solvent, e.g. THF/DMF/water, in the presence of a base, e.g. sodium 
carbonate, at from room temperature to 90 C. (Alternatively, the compound 
of Scheme 1 where Ri = aryl or heteroaryl is also prepared from a 
compound 2 of Scheme 5 where Ri Is bromo, iodo or 
15 trifluoromethanesulfonyloxy by reaction with an aryl metaloid derivative such 
phehylborohicTacId or trib in a deoxygenated organic 

(e.g., THF) or mixed aqueous/organic solvent system such as aqueous 
NaHC03/toiuene in the presence of a palladium catalyst such as 

tetrakis(triphenylphosphine) palladium at from room temperature to lOC'C. 

20 Deprotection then affords the target compound.) Alternatively such Suzuki 
or Stiile couplings can be performed on a corripound 1 of Scheme 1 , or on a 
compound 4 of Scheme 1 , or on a compound 5 of Scheme 1 where the 
unacylated benzodiazepine nitrogen may be optionally protected, e.g., with 
a trifluoroacetyl group, and subsequently deprotected. The compound 3 

25 wherein Ri is alkoxy is prepared by alkylation of the corresponding hydroxy 
compound under standard conditions. The compound 3 wherein Ri Is 
alkylaminoalkylaryl is prepared from the compound 3 wherein Ri is an aryl 
aldehyde by reductive amination under standard conditions. 

30 Step 3 

Thereafter the compound 3 is reacted with a reducing agent, such 
as lithium aluminum hydride or borane in an inert organic solvent, such as. 
tetrahydro-furan at from room temperature to reflux. If Ri or R2 contain 
functional groups, e.g., CO2R, which are reduced by, e.g. lithium aluminum 
35 hydride, to, e.g. CH2OH, these groups will also be reduced by step 3. The 
compound 4 or 6 wherein Ri is CN can be prepared from the compound 4 or 
6 wherein Ri = halogen by displacement with CuCN in an inert solvent such 
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as NMP at elevIR temperature. The compound 4^erein Ri is CO2H can 
be prepared from the compound 4 wherein Ri = CN by hydrolysis, e.g. by 
heating with aqueous sodium hydroxide in a suitable solvent such as 
ethanol at 100-C; thereafter the product wherein RI = CONR5R6 may be 
5 prepared by standard amide bond coupling conditions. 

Step 4 

Thereafter the product is acylated or sulfonylated under standard 
conditions at from -78°C to room temperature (e.g.. by reaction with an acid 
10 halide R3COX wherein X is CI or Br in an inert organic solvent, e.g. 
acetonitrile, or in a mixed aqueous/organic solvent e.g. 
NaOH/dichloroethane; by reaction with an O-phenyl ester in an Inert organic 
solvent, e.g. acetonitrile; by reaction with a carboxylic acid in the presence of 
a coupling agent, e.g. DCC or EDC in an inert organic solvent, such as DMF; 
15 by reaction with a haloformate such as ethyl, isopropyl or 4- 

nrtrophenylchloroformate In an inert'sdlvght such is dichloromethane at from 
O'^C to room temperature In the presence of an optional base such as 
dilsopropylethylamine to form carbamates, some of which, e.g. 4- 
nltrophenylK^rbamate. are reacted with an amine, e.g. N.N.N'- 
0 trimethylethylenediamine, at from room temperature to 11 CC to form ureas; 
= by reaction with a carboxylic or sulfonyl anhydride such as succinic 

anhydride or trifluoromethanesulfonyl anhydride in an Inert solvent such as 
ethyl acetate, dichloromethane or pyridine at from O'C to room temperature 
in the presence of an optional base such as diisopropylethylamine; by 
5 reaction with an Isocyanate in an inert solvent such as THF; by reaction with 
a cartaamyl chloride R5R6NCOX wherein X is CI or Br in an inert solvent 
such as acetonitrile in the presence of a base such as 
diisopropylethylamine/dimethyl-aminopyridine; by reaction with a sulfonyl 
halide R3SO2X wherein X Is CI or Br in a mixed aqueous/organic solvent 
0 e.g. NaOH/CH2Cl2; by reaction with a halosulfonate ROSO2X wherein X is 
CI or Br In an Inert solvent such as CH2CI2; by reaction with a sulfamoyi 
chloride R5R6NSO2X wherein X is CI or Br in an inert solvent such as 
acetonitrile In the presence of a base such as 

dllsopropylethylamine/dimethyl-aminopyridine; by reaction with an N-cyano- 
thiourea NH(CN)C(S)NR5R6 In the presence of a coupling reagent such as 
a cartjodilmide in an inert solvent such as DMF at about room temperature; 
by r actton with a cyanocartjonimidate such as diphenylcyanocarbonimidate 
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in a suitabi so^^ such as DMF in th presence base such as 
diisopropyiethylamine at from room temperatur to SO'C, follow d by 
reaction with an amine such as meth^amine at about room temperature). 
The compound 5 wherein Ri is halogen, e.g. bromine, may be prepared 
5 from the compound 5 wherein Ri = H by reaction with a halogenating agent, 
e.g. tetrabutylammonium perbromide. in an inert solvent such as chloroform 
at about room temperature. Where Ri or R2 contain CH2OH, the acylation 
may be performed in such a manner as to obtain the diamide ester; the ester 
may then be cleaved, e.g.. by sodium methoxide in methanol and the 
10 resulting alcohol oxidized to an acid, e.g., by Jones reagent; the N1 amide 
may then be cleaved, e.g., by KOH in aqueous methanol at reflux, and the 
acid may be coupled with amines under standard peptide coupling 
conditions to form compounds 5 of Scheme 1 where Ri or R2 is a 
carboxamide. Where Ri or R2 contain CH20-Prot. the orotectino oroiin maw 
15 be removed, e.g., Boc by treatment with an acid such as TFA in an inert 

solvent such as dichloiomethane to'fdrm ercompound'S or 6 where Ri or R2 
is CH2OH. The compound 5 where Ri or R2 Is aryloxyalkyi is prepared from 
a compound 5 where Ri or R2 is CH2OH by transformation of the alcohol 
into a leaving group such as a triflate. e.g., by treatment with triflic anhydride 
20 in dichloromethane at -40°C, and displacement with an aralkoxide salt, e.g., 
in dichloromethane at from -40*C to room temperature. The compound 5 
where Ri or R2 is CH2NH2 is prepared from a compound 5 where Ri or R2 
is CH2OH by transfomnation of the alcohol into a leaving group such as a 
triflate. e.g., by treatment with triflic anhydride in dichloromethane at -40"'C, 
25 and displacement with ammonia, e.g.. In dichloromethane at from -40«»C to 
room temperature. The amine may be subsequently coupled to carboxylic 
acids by standard amide bond coupling conditions. Where the compound 5 
is sulfonylated with a beta-haloaikylsulfonyl halide, the halide may then be 
eliminated by a base such as diisopropyiethylamine and then nucleophlles 
such as dimethylamine or sodium imidazolate may be added to the resulting 
unsaturated sulfonamide by treatment in an organic solvent such as THF or 
dichloromethane at from room temperature to reflux. Where the compound 5 
is acylated or sulfonylated with an acylating or sulfonylating agent which 
contains a leaving group, e.g. chloride or bromide, that leaving group may 
35 be displaced by nucleophlles, e.g., by amines such as dimethylamine or N- 
methylpiperazine In an inert solvent such as THF or DMF in the presence of 
an optional base such as diisopropyiethylamine at from O'C to 1 10°C. 



30 
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Step 5 

Thereafter the various products can undergo reductive alkylation in 
th presenc of an acid e.g. acetic acid, a reducing ag nt e.g. NaBH(OAc)3 
5 in an inert organic solvent e.g. dichloroethane at about room temperature. 
Reductive alkylation may also be performed using hydrogen and a catalyst 
such as Pd on carbon in a solvent such as ethanol in the presence of an acid 
such as acetic acid at about room temperature. 

Thereafter, the compound of Scheme 1 where Ri = halogen can be 
10 metallated and quenched , e.g., with water to fomfi the compound where Ri = 
H or with carbon dioxide to form the compound where Ri = CO2H; this acid 
may be coupled with amines under standard peptide coupling conditions to 
fonm compounds of Scheme 1 where Ri Is a carboxamlde. The compound 
of Scheme 1 wherein Ri a halogen can be metallated and quenched with a 
15 ketone such as cyclohexanone followed by reduction of the alcohol with for 
example trifluoroacetic acid/sodium borohydfide to'fonnlhe compound 
where Ri = e.g., cyciohexyl. The compound of Scheme 1 In which the 
imidazole contains a 2-dimethylaminomethyl group can be prepared by 
standard Mannich conditions. The compound of Scheme 1 in which Ri = OH 
20 can be prepared from the compound of Scheme 1 In which Ri = OMe by 
. dealkylation, e.g., by treatment with BBrs- The compound of Scheme 1 in 
which Ri = arylOalkyi can be prepared from the compound of Scheme 1 in 
which Ri = HOalkyI by Mitsunobu reaction with the aryl alcohol. The 
compound of Scheme 1 in which R3 = aryl-NH2 or heteroaryl-NH2 can be 
25 prepared from the compound of Scheme 1 in which R3 = aryl-N02 or 

heteroaryl-N02 by reduction (e.g., SnCl2) under standard conditions. The 
product can be further acylated, sulfonylated or reductively aminated under 
standard conditions. 
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step 1 

In Scheme 2 the starting material is reduced via hydrogenation in 
the presence of platinum oxide. The reaction is canied out in the presence 
of an alcohol e.g. ethanol at about room temperature. 

Step 2 and ? 

Thereafter the product is monoacylated or monosulfonylated under 
standard conditions at from -le'c to room temperature (e.g., by reaction with 
an acid hallde R2COX wherein X is CI or Br in an Inert organic solvent, e.g. 
acetonitrile, or in a mixed aqueous/organic solvent e.g. NaOH/methylene 
chloride; or by reaction with a sulfonyl haiide R3SO2X wherein X is CI or Br 
in an organic solvent e.g. CH2CI2 in the presence of a base such as 
triethylamine). Thereafter the product undergoes a reductive alkylation as 
outlined in the last step of Scheme 1. 
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In Scheme 3, compound 1 is suitably protected by, for example, a 
tertbutoxycarbonyl group. The reaction is carried out In an inert organic 
5 solvent e.g. THF at about room temperature. The compound 2 where Ri is 
an amine may be selectively acylated, e.g., by reaction with 
Isobutylchloroformate in an inert solvent such as methylene chloride in the 
presence of a base such as diisopropylethylamine at about room 
temperature. The compound 2 where an Ri is R5CONH and another Ri is 
10 Br is prepared from the compound where an Ri is R5CONH by bromlnation, 
e.g. with tetrabutyiamrhonium tribromide in an inert solvent such as 
chloroform at about room temperature. Thereafter the compound 2 is 
reacted with a compound of the fomiula R3COCI In the presence of pyridine 
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in an inert organlTsolvent, such as, dichloroethane anrom about CC to 
room temperature. Thereafter the compound 3 is deprotected by reaction 
with, for example, trifiuoroacetic acid in an inert organic solvent, such as, 
dichloroethane at about room temperature. Thereafter the compound 4 
undergoes reductive alkylation following the steps outlined in Scheme 1 . 



Scheme 4 




Y 



OaMe 



NHBoc 



NH2 








Zi = CO, SO2 

In Scheme 4 the compound 1 is reacted with a compound of the 
formula R2COC02Me in the presence of an organic acid e.g. acetic acid, a 
reducing ag nt, such as. NaCNBHa or NaBH(OAc)3 in an inert organic 
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solvent, such as.lBiloro thane at about room temjB^ure. The 

intermediate is thereafter deprotected by reaction with, for example, 
trifluoroacetic acid in an inert organic solv nt, e.g. CH2CI2 at about room 
temperature, and cycllzed by h ating, e.g., at SO-C to form the compound 2. 
5 Thereafter the compound 2 undergoes reductive afkylation as outlined in 
Scheme 1 to form a compound 3. The compound 3 may be reduced, e.g. 
with lithium aluminum hydride, to a compound 4, which may be reacted to 
form a compound 6 as described in Scheme 12. Alternatively, the 
compound 2 is reduced to the compound 5, as outlined in Scheme 1. and 
10 the compound 5 is reacted as outlined in Scheme 1. 



Scheme S 




2i = CO, SO2. CO2. CONR5. SO3, SOzNRs 




In Scheme 5 the compound 1 is protected by reaction with, for 
15 example, triphenylmethyl chloride or Boc anhydride in an inert organic 

solvent e.g. acetonltrile or tetrahydrofuran, from about room, temperature to 
reflux. Ther after the compound 2 is reacted with a compound of the formula 
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leaving group such as triflate, in ine presence of a base 
such as diisopropyiethytamine In an inert organic solvent such as 
tetrahydrofuran at from about -78°C to room temperature. R4 may contain a 
protecting group, e.g., phthalimide, removable by e.g. hydrazine. The 
5 reaction of Scheme 5 with R4-L may also be performed on a compound 1 to 
directly produce a compound 3 without protection/deprotection. 

Scheme 6 

HO. 



o 



^S-^OH 



N XO2R 
H 




^ZrRa 




2i = CO. SO2 



10 In Scheme 6, a cyanoacetylamino acid is reacted with a dithianedlol in a 
suitable solvent such as ethanol in the presence of bases such as piperidine 
and triethylamine at from room temperature to 80°C. The intermediate is 
then cyclized in a suitable solvent such as pyridine in the presence of a 
catalyst such as pyridlnium hydrochloride at an elevated temperature such 

15 as lacC. Thereafter the compound 2 is reacted as described in Scheme 1 . 
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Zi = CO, SO2. CO2, CONR5, SP2NR5 

U, = CO, SO2. CO2, CONR5. SO2NR5 or absent 



The compound 1 of Scheme 7 undergoes reduction (e.g., Fe, 
SnCl2, or TiCIa) under standard conditions. The compound 2 is acylated or 
5 sulfonylated under standard conditions (e.g., by reaction with an anhydride 
and an acylation catalyst such as DtAAP, by reaction with an acid halide, by 
reaction with a caitoxyiic acid under standard peptide coupling conditions, 
by reaction with an alkoxycarbonylchloride, by reaction with an isocyanate, 
by reaction with a sulfonyl halide or by reaction with a sulfamyl chloride) or 
10 reductively alkylated under standard conditions (e.g., by reaction with an 
aldehyde and a reducing agent such as NaCNBHa or Na(OAc)3BH in an 
organic solvent such as dichloroethane or DMF in the presence of an acid 
such as acetic acid at from 0°C to room temperature). 



- 22 - 




^ fJ— ^2 ^' - ®®2. CONR5, SO2NR5 



jy _jl___(CH2)n+1- 



I 
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5 The compound 1 of Scheme 8 is reacted with an ethylenediamlne 

and the product 2 undergoes reduction, selective acyiation or sulfonylation 
and reductive allcylation to produce a compound 3 as outlined in Scheme 1 . 
Alternatively, Step 1 of Scheme 8 may be perfomied In 2 steps, wherein the 
ethylenediamlne Is condensed with the halogenated heterocycle either neat 
10 or in an organic sohrent at elevated temperature and the resulting amino 
acid is cyclized under standard amide bond fomning conditions, e.g., using 
HOBt/carbodiimlde in an organic solvent such as DMF or pyridine at from 
0°C to room temperature. Some compounds 1 of Scheme 8 wherein Ri = 
halogen are not commercially available. Such compound 2 of Scheme 8 
15 wherein Ri = halogen can be prepared from compound 2 of Scheme 8 
wherein Ri = hydrogen by halogenation, for example by reaction with 
bromine In an organic solvent such as acetic acid at from 0°C to room 
temperature. The compound 2 wherein Ri = aryl or heteroaryl can be 
prepared from the compound 2 wherein Ri is halogen or 
20 trifluoromethanesulfonyloxy by standard Suzuki or Stille couplings as 
described for Step 2 of Scheme 1 . Thereafter the product undergoes 
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reduction, acylatio^W sulfonylation, and reductive all^lliori as outlined in 
Schem 1. Compound 2 of Scheme 8 may Itself und rgo reductive 
alkylation with an imidazole containing aldehyde as outlined in Scheme 1 to 
afford a target compound. 

5 

Scheme 9 rimtdazole aldehydes) 

"S .... 



<^Jj CHO ^ <^''"^ CH=CHCQ2B 



(CH2)2CHO 

Ri02C^ POam^z 2 W 3 



H2N(CH2.)r." 



N- 
H 



-CH2OH 




CHO 



Some imidazole aldehydes are prepared as follows. An imidazole 
containing aldehyde undergoes a Wittig reaction with a compound of the 
= formula triethylphosphonoacetate in the presence of a base, such as. 
sodium hydride in an inert organic solvent, such as dimethoxyethane, at from 
about 0°C to room temperature. The product is hydrogenated in an alcohol 

15 e.g. ethanol at about room temperature and reduced by reaction with DIBAL 
in for example dichloroethane at about -Va'c. Altematively, some 
aminoalkyl containing imidazolylalkanols, prepared by known methods 
(e.g., Buschauer, et. a!., Arch. Phami., 315, 563, (1982)) are protected with a 
Boc group as in Scheme 3. step 1, and undergo an oxidation, e.g. under 

20 Swem conditions. 
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\ j\ CHO ^ ^ -~CH(NH2)CH2CHCH2 

I I 



\ -7j-CH(NHTeoc)CH2CHCH2 ^ ^ ^CH(NHTeoc)CH2CHO 



I 3 i 



Ri 4 



N 

R2 



^ "5— CH(NH2)CH2ci(2 

I 5 

Ri 



Z1-R3 



Zt = CO, SO2 



In Scheme 10 the starting material is reacted with afiyi magnesium 
bromide in the presence of lithium hexamethyldisilazide in an inert solvent 
e.g. THF at from about -78 C to room temperature. The product is protected, 
e.g. with a Teoc group, in an aqueous/organic solvent e.g. aqueous dioxane 
at about room temperature. The product is oxidized by reaction with e.g. 
Os04/Nal04 in aqueous dioxane at about room temperature. Thereafter the 
product undergoes reductive alkylation as in Scheme 1 and thereafter the 
product Is deprotected with tetrabutylammonium fluoride at from room 
temperture to 50°C in THF. 
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Scheme 1 1 
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In Scheme 1 1 the starting material is reduced with e.g. lithium 
aluminum hydride in an inert organic solvent e.g. ethylene glycol dimethyl 
ether at from about CC to reflux. 
Scheme IP 




(e.g., Prot = Boc) 
1 



i 
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R4 



-(CH2)„C02H 



Pro! 
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^ T~(CH2Wi 



I 

R4 




2, = absent. CO, SO2. CO2. CONR5. 
SQ3, S02NFfe 
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In Step 1 of Scheme 12, a monoprotected benzodiazepine such as 
that described in Scheme 3 is coupled with an optionally protected 
imidazol -containing carboxylic acid using standard amide bond fomiation 
5 methods such as isobutylchtoroformate in an organic solvent such as THF at 
from -30»C to room temperature. In step 2 of Scheme 12, the resulting 
amide is reduced with for example borane in an organic solvent such as THF 
at from room temperature to reflux. A compound 3 of Scheme 12 may 
contain a nitro group which may be reduced, e.g.. by TiCIa, to an amine. 
10 which may then be acylated or sulfonylated as described in Scheme 7. In 
step 3 of Scheme 12. the amine protecting group is removed (e.g., Boc by an 
acid such as TFA in an organic solvent such as methylene chloride). In step 
4 of Scheme 12, the resulting compound is reacted under standard 
conditions with a variety of active acylatrng or sulfonylating agents to fonn 
L5 the claimed compound, such as acids under carbodiimlde conditions or acid 
chlorides to fonrf amides; carbonates or chlorofomiates to fomi carbamates; 
carbamyl chlorides or isocyanates to fomi ureas; sulfonyl chlorides to fomi 
sulfonamides; halosulfonates to form sulfamates; sulfamoyi chlorides to iom 
sulfonylureas. In step 4 of Schenr»e 12, the resulting compound is 
!0 alternatively reacted under standard reductive amination conditions with 
aldehydes as described in Step 5 of Scheme 1 to forni the claimed 
compounds. If the imidazole is optionally protected, it is then deprotected. 

Scheme ia 




In step 1 of Scheme 13. a monoprotected benzodiazepine such as 
that described in Scheme 3 is reductively alkylated with an imidazole- 
containing aldehyde and a reducing agent such as NaCNBHs or 
Na(OAc)3BH in an organic solvent such as dichloroethane or DMF in the 
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presence of an acHftjch as acetic acid at from 0**C t^fem temperature. 
Thereafter, the product is r acted as described in Schem 12. The product 2 
may b attached to a solid support, e.g. polystyren resin, and the reactions 
of Scheme 1 may be perfomied on resin-bound material. Removal from the 
5 support, e.g. by treatment with an acid such as trifluoroacetic acid in the 
presence of a scavenger such as triethylsilane at about room temperature, 
then provides the compound 6 of Scheme 1. 

Scheme 14 




10 . In step 1 of Scheme 14, an aminobenzoic acid is reductively 

aminated with an N-protected aminoaldehyde under standard conditions, 
e.g. by reaction with a hydride reagent such as sodium 
triacetoxyborohydride or sodium cyanoborohydride in a suitable solvent 
such as methylene chloride or methanol in the presence of an acid such as 

15 acetic acid at from O^'C to about room temperature. The product is 

deprotected by, e.g., removal of Boc by treatment with an acid such as TFA 
or HCI in the presence of an optional scavenger such as dimethylsulfide in a 
suitable solvent such as methylene chloride or dioxane at about room 
temperature or removal of Fmoc by treatment with a secondary amine in 

20 tetrahydrofuran at about room temperature. Thereafter, the product is 
cyclized under standard amide bond fomiing conditions, such as by 
treatment with diphenylphosphoryl azide in an organic solvent such as DMF. 
Thereafter, the product is reacted as described in Scheme 1 . 



25 
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Scheme 1 



1 2 



In step 1 of Scheme 1 5, a benzodiazepinedione is suifonylated 
with chlorosulfonic acid and the resulting sulfonyl chloride is condensed with 
5 an amine. Thereafter, the product is reacted as described in Scheme 1. 



Scheme 16 




In step 1 of Scheme 16, a benzodiazepine of Scheme 1 can be 
doubly reductively alkylated with an imidazole containing aldehyde and a 
reducing agent such as NaCNBHa or Na(OAc)3BH in an organic solvent 
such as dichloroethane or DMF in the presence of an acid such as acetic 
15 acid at from 0*0 to room temperature. 
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In step.i of Scheme -t7.^ tjenzodiazepine-of Schema 1 can be reacted wfth 
R3-L in an inert solvent such as DMF. THF or methylene chloride in the 
presence of a base such as diisopropylethylamine or potassium carbonate 
at from O-C to lOO^C. where L is a leaving group such as chloride, bromide 
mesylate, tosylate or triflate and R3 is a substituted alkyi group, a substituted 
ary! group or a substituted heterocyilc group. Thereafter, the product is 
reacted as described in^Scheme 1. 
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Step 1 

The first step is accomplished by the reaction of a pyridine 
5 containing a protected amino group and a methyl group with an oxidizing 
agent, such as hydrogen peroxide in a suitable solvent such as aqueous 
acetic acid or trifluoroacetic add at from room temperature to 75«*C. 

10 Step 2 

The product is acylated with an acylating agent such as acetic 
anhydride and rearranged by heating from room temperature to 90°C in a 
suitable solvent such as acetic acid. 
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step a 

The product is deacylated, e.g.. with aqueous NaOH at from room 
temperature to 50°C and oxidized to the aldehyde with e.g. Mn02 in a 
5 suitable solv nt such as tetrahydrofuran at about room temperature. 

Step 4 

The product is reductively aminated with an aminoacid ester under 
standard conditions, e.g., by hydrogenation in an inert solvent such as 
3 methanol or by reaction with a hydride reagent such as sodium 
triacetoxyborohydride in a suitable solvent such as methylene 
chloride/acetic acid at about room temperature. 

Step S 

The product Is deprotected and cyclized with, e.g. treatment with 
polyphosphoric acid at from room temp&ratiire to ISD^C. 

Step 6 

The product is sulfonylated as described for Step 4 of Scheme 1. 

' Step 7 

The product is reduced as described for Step 3 of Scheme 1. 
Thereafter, the product is reacted as described in Step 5 of Scheme 1. 



Scheme 1Q 




e.g.. Scheme 14, 



The first step is accomplished by the reaction of a pyrimidine 
containing a hallde and a carboxylic acid group with an optionally 
monoprotected diamine in a suitable solvent such as water in the presence 
of a catalyst such as CUSO4 at from room temperature to 100°C. Thereafter, 
the product is reacted as described in Scheme 14. 
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Scheme go 




Step 1 

The first step is accomplished by reductive amination of a 
nitrobenzaldehyde with an amino acid ester under standard conditions, e.g., 
by reaction with a hydride reagent such as sodium triacetoxyborohydride In 
10 a suitable solvent such as methylene chloride/acetic acid at about room 
temperature. 

The product is sulfonylated as described for Step 4 of Scheme 1 

15 Step 3 

The nitro group of the product is reduced to an amine under 
standard conditions, such as reaction with SnCl2 or TiCls. The compound 
where Ri = Br may be prepared from the compound where Ri = H by 
brominatlon, such as reaction with tetrabutylammonium perbromide in an 
20 inert solvent such as chloroform at about room temperature. 
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St g p 4 

The product is cyclized by heating with CuCN in an inert solvent 
such as N-m thylpyrrolidinone at from room temperature to ISS'C. The 
5 compound wh re Ri = CN is prepared from the compound where Ri = 
halogen under the same conditions. 



10 



Step 5 

The product is alkylated with an optionally protected 
imidazolylalkanol under MItsunobu conditions. Thereafter, the product is 
optionally reacted as described in Scheme 5. 



Scheme 21 




H o 




15 



20 



R4 



-(CH2)nCHO 




A compound 3 of Scheme 1 may be selectively reduced, e.g. by 
reaction with a reducing agent, such as borane in an inert organic solvent, 
such as, tetrahydrofuran at about room temperature. Thereafter, the product 
(2) is reductively aminated as described in Scheme 1 . 
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Scheme 22 




R4 

2 



R4 R4 
3 4 

step 1 

A compound 4 of Scheme 20 may be first reductively aminated as 
described in Step 5 of Sciieme 1 . 

5 

Step 2 

The optionaUly esterified ester of the product Is hydrolyzed, e.g. by 
reaction vWth an alicafi hydroxide in a suitable soJvent such as aqueous 
alcohol at from room temperature to reflux. 

0 

step 3 

The product is cyclized by standard amide bond forming conditions, 
e.g. by reaction with BOP in an inert solvent such as DMF in the presence of 
an optional bsise such as diisopropylethylamine at about room temperature. 
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N 

I 

R4 



2i = CO. SO2. SO2NR5 



<^^^(GH2)„GO 



A compound 2 of Scheme 12 may be directly deprotected as 
' described in Step 3 of Scheme 12 and reacted as described in Step 4 of 
5 Scheme 12. Altematively, a compound 5 of Scheme 12 may be prepared by 
reduction, e.g. with lithium aluminum hydride or borane. of a compound 3 of 
Scheme 23, where 2i does not equal CO. 

1 
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A compound 5 of Scheme 1 may be reacted with an imidazole 
containing aldeiiyde and an alkali cyanide such as NaCN in the presence of 

5 an acid such as acetic acid in a suitable solvent such as 

methanol/acetonttrile at about room temperature to form a compound 2. The 
compound 2 may be reduced, e.g. with lithium aluminum hydride, in a 
suitable solvent such as ether at about room temperature to form a 
compound 3. The compound 3 wherein Ri is halogen, e.g. bromine, may be 

0 prepared from the compound 3 wherein Ri = H by reaction with a 

halogenating agent, e.g. tetrabutylammonium perbromide, in an inert solvent 
such as chloroform at about room temperature. The compound 3 may be 
reductively aminated under standard conditions to form the compound 4. 
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Schema 2fi 




12 3 




Zi = SO2, CO2 



In step 1 of Scheme 25, an N-(2-nitroaryl)-amino acid ester, 
= available by reaction of an amino acid with a 1-fluoro-2-nitrobenzene 
5 followed by esterification, is reduced, e.g. with hydrogen and a palladium 
catalyst in a suitable solvent such as ethyl acetate at about room 
temperature. The resulting amine is cyclized to a compound 2 under the 
reduction conditions. The compound 2 is acylated or sulfonylated as 
described in Step 4 of Scheme 1. The compound 3 is reduced, e.g. with 
10 borane In a suitable solvent such as methanol at about room temperature. 
The compound 3 wherein Ri Is halogen, e.g. bromine, may be prepared 
from the compound 3 wherein Ri = H by reaction with a halogenating agent, 
e.g. tetrabutylammonium perbromide, in an inert solvent such as chlorofomi 
at about room temperature. The compound 4 undergoes reductive amination 
15 with an Imidazole containing aldehyde as described in Step 5 of Scheme 1. 
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1 



COgRt 



O 



2 



CO2R1 




N 



N-R4 



(9^2)0+1 




(CH2)riCHO 




In step 1 of Scheme 26, the compound 1 is reacted with a 
methylenating agent such as N.N.N'N'-tetramethyl-diaminomethane in a 
5 suitable solvent such as acetic anhydride and DIVIF at about room 
temperature. Thereafter, the compound 2 is reacted with a 1,2- 
phenylenediamine In a suitable solvent such as toluene at about IIS'-C 
under dehydrating conditions, e.g. with a Dean-Staric trap, in the presence of 
a hydroquinone. Thereafter, the compound 3 is both reduced and 
10 reductively iaminated as described In Step 5 of Scheme 1. 

The invention will now be further described by the following 
wort<ing examples(s), which are prefen-ed embodiments of the invention. AH 
temperatures are in degrees Celsius (°C) unless othenwise indicated. 
These examples are illustrative rather than limiting. 
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Eyampl 1 




2,3,4,5-Tetrahydro-1-(1H-iinidazol-4-ylmethyl).4.(l. 
naphthalenylcarbonyl)-l H-1 ,4-benzodiazepine, hydrochloride. 

A. 1f4-Benzodlazepine-2,5-dlone. 

10 A stirred solution of isatoic anhydride (16.4 g. 0.1 mol) and glycine ethy! 
ester hydrochlbnde in 40 mL of pyridine was heated under reflux for 7 h. 
. The resulting suspension was cooled to 0**C for 18 fi. The precipitate was 
collected and washed with ethanol and ether to give Compound A as a light 
yellow solid. 

15 

B. 2,3,4,5-Tetrahydro-1H-1,4-benzodiazepine 

To a stirred suspension of lithium aluminum hydride (LAH, 3.5 g, 90 mmol) ir 
THF (100 mL) at room temperature under argon was slowly added 
Compound A (3.5 g, 20 mmol) portionwise as a solid. After the addition, the 
2 0 resultant suspension was heated at reflux under argon for 18 h, cooled to 
0°C, and a mixture of NH4OH (5 mL, cone.) in 30 mL of THF was added via 
an additional funnel. The resultant suspension was stirred f or 1 h and 
filtered. The filtrate was concentrated in vacuo to give Compound B as an 
oil. 



C. 2,3,4,5-Tetrahydro-4-(1 -naphthaleny lcarbonyl)-1 H-1 ,4- 
benzodlazepine 

0 A mixture of Compound B (500 mg. 3.37 mmol) and 1 -naphthoic acid, phenyl 
ester (750 mg, 3.02 mmol) in a small amount of acetonitrile in the presence 
of a catalytic amount of dimethylaminopyridine (DMAP) was heated at 110°C 
for 18 h under argon. The mixture was cooled to room temperature. The 
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product was isolated by flash column chromatography (1:1 ethyl 
acetaterhexanes) to give Compound C as a white solid (520 mg). 

D. 2,3,4,5-T trahydro-1-(1HHmidazoi-4-ylfn thyl)-4-(1- 
5 naphthalenylcarbonyl)-1H-1,4-benzodiazepine, hydrochloride 

To a stirred solution of Compound C (200 mg, 0.66 mmol) and 4- 
formyllmidazole (110 mg, 1.15 mmol) In a mixture of dichloroethane (2 mL) 
and acetic acid (1 .0 mL). NaBH(OAc)3 (190 mg) was added in one portion. 
The mixture was stirred for 30 min and diluted with ethyl acetate (25 mL) 
10 followed by NH4OH (3 mL, cone). The mixture was stirred at room 

temperature for 18 h and poured into a mixture of ethyl acetate (50 mL) and 
sat. NaHCOs (50 mL). The organic layer was separated and the aqueous 
layer was extracted with ethyl acetate (50 mL). The combined organic 
extracts were washed with sat. NH4CI solution (50 mL). dried over Na2SG4 
and concentrated in vacuo. The residue was dissolved in methanol (2 mL), 
and 1 N HCI solution in ether (2 mL) was added. The solvent was removed 
in vacuo and the residue was dried under vacuum to give Example 1 as a 
light yellow solid (240 mg). 
MS: (M+H)+ 383+ 
2 0 Analysis calculated for C24H22N4O -1 .75 HCI •2.5 H2O. 
, Calc'd: C. 58.67; H, 5.90; N, 1 1 .41 ; CI. 12.63. 
Found: C, 58.48; H, 6.10; N, 1 1 .32; CI, 12.46. 



15 
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Example g 




5 8-Chloro-2,3,4,5-tetrahydro-1-(1H-lmldazol-4-ylmethyI)-4-(1- 
naphthalenylcarbonylM H-1 ,4-benzodiazepine. hydrochloride 

A. 8-Chloro-1,4-ben2odlazepin-2,5-dlone 

A solution of 7-chloro-isatoic anhydride (34 g, 0.17 mol) and glycine ethyl 
10 ester hydrochloride (24 g, 0.1 7 me!) in anhydrous pyridine (120 ml) was 

warmed at 80*C for 1 hour and refluxed pvemlght^Jhe resulting.suspensi 

was stirred at room temperature for 3 hrs. The predpitate was filtered. 

washed with water and dried to give 4.4 g of Compound A as a white solid. 

The filtrate was evaporated and the resulting solid was washed with water 
15 and dried to provide an additional 27.2 g of Compound A as a white solid 

(85% total yield). MS (M+H) 21 1. 

B. B-Chloro-2,3,4,5-tetrahydro-1H-1,4-benzodiazeplne 

To Compound A (1.4 g, 6.6 mmol) in ethylene glycol dimethyl ether (20 ml) 
20 was added borane-THF (1 .0 M in THF, 20 ml). The clear solution was 

refluxed for 6 hrs. The solvent was evaporated and the residue was treated 
with sat. sodium bicarbonate. The aqueous solution was extracted with 
methylene chloride. The organic solution was washed with sat. sodium 
bicarbonate and brine, dried (sodium sulfate) and evaporated to afford an oil 
25 (1 .0 g). The crude product was purified by chromatography (10% methanol 
in methylene chloride) to provide Compound B as a slightly yellow solid 
(0.56 g, 46%). MS (M+H) 183. 



C . 8-Chloro-2,3,4,5-tetrahydro-4-(1 -naphthalenylcarbonyl)- 
30 1 H-1,4-benzodiazepine 

To a solution of Compound B (0.154 g, 0.84 mmol) in methylene chloride (4 
ml) and sodium hydroxide (IN, 4 ml) at 0°C was added 1-naphthoyl chloride 
(0.12 ml, 0.84 mmol) in methylene chloride (1 ml) dropwise. The solution 
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was stirred for 1 hour, the organic layer was separated and the aqueous 
layer was xtracted with methylene chlorid . The combined organic layers 
wer dri d (sodium sulfate) and vaporated. The resulting oil was 
chromatograph d (silica. 5 ^ methanol, 0.5% ammonium hydroxide, 
5 94.5%methylene chloride) to provide Compound C as a yellow solid (0.26 g, 
90%). MS(M-H)335. 

D. 8-Chloro-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)- 
4-(1 -naphthalenylcarbonyl)-1 H>1 ,4-benzodiazepine, 
10 hydrochloride 

Compound D was prepared from Compound C as described for Compound 
D of Example 1. Chromatography (silica, 5% methanol, 0.5%ammonium 
hydroxide, 94.5% methylene chloride) followed by preparative HPLC and 
conversion to the hydrochlonde salt provided Example 2 as an off white 
15 solid, m.p. 160-162''C. 
MS: (M+H)+1383+ 

Analysis calculated for C24H21N4OCI •1.85 HCI -2.5 H2O. 
Calc'd: C, 59.51; H, 4.76; N. 11.57. 
Found: C, 59.42; H, 4.84; N. 1 1 .48. 

20 

Example 3 

Q 

25 1,2,3,4-Tetrahydro-4-[(3H-lmldazol-4-yl)methyl]-1-(naphthalen-1- 
ylcarbonyl)quinoxallne, dihydrochloride. 

A. 1,2,3,4-Tetrahydro-quinoxaline 

R(IV)02 (Adams* catalyst, 200 mg) was added to a solution of quinoxaline 
3 0 (2.75 mg, 21 mmol) in absolute EtOH (100 mL) and the mixture was 

hydrogenated (1 atm) at rt for 6 hrs. The mixture was fitered through Celite 
and the filtrate was concentrated to give 2.74 g of Compound A as an off- 
white solid (97%). MS (M+H) 135. 
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B. 1,2,3,4-T trahydro-1-(naphthal n-1- 
ylcarbonyl)quin xafin 

NaphthoyI chloride (1.12 mL, 7.45 mmol) was added to a solution of 
Compound A (I.Og, 7.45 mmol) and triethylamine (TEA. 2.1 mL. 14.9 mmol) 
in CH2CI2 (100 mL) at -78 °C. After 2 hrs. the cooling bath was removed the 
mixture was stin-ed at rt for 1 hr and concentrated. The residue was purified 
by flash chromatography (silica, 95:5:0.1, CHCl3:MeOH:NH40H) to afford 
Compound B as an off-white solid (2.04 g, 95%). MS (M+H) 289. 



C. 1.2,3,4-Tetrahydro-4-[(3H-imidazol-4-yl)methyl]-1-. 
(naphthalen-l-ylcarbonyl)quinoxaline, dihydrochloride 
Compound C was prepared from Compound B as described for Compound 
D of Example 1. Chromatography (silica. 10% ethanol/ethyl acetate) 
15 provided a clear yellow oil which was converted to the hydrochloride with 4N 
HCI in dioxane (4mL, rt for 2 firs) to give Example 3 as an off-white^solid 
MS: (M-»-H)+ 289+ 

Analysis calculated for C23H20N4O -1.9 HCI. 
Calc'd: C, 63.10; H, 5.04; N, 12.47. 
20 Found: C, 63.10; H, 5.39; N, 12.47. 



2,3,4,5-Tetrahydro-4-(1H-imidazol-4-yl-methyl)-1-(1- 
naphthaienylcarbonyl)-1 H-1 ,4-benzodiazepine, dihydrochloride, 

A. 2,3,4,5-Tetrahydro-4-[(1 ,1 -dimethylethoxy)-carbonyi]-1 H- 
1 ,4-benzodiazepine 

To a stirred solution of Compound B of Example 1 (300 mg) was added di-t- 
butyldicarbonate (400 mg). The mixture was stirred at room temperature for 



10 



Example 4 



25 
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18handquenc!Wbyth addition of sat. NaHCOa solution. The solvent 
was removed and the residu was chromatographed (flash, silica. 1:2 ethyl 
acetate:hexanesj to give Compound A as an oil (350 mg). 

5 B. 2,3,4,5-Tetrahydro-1-(1-naphthalenylcarbonyl)-4-f(i,i- 
dlmethylethoxy)-carbonyl]-1H-1,4-benzodiazeplne 

To a stirred solution of Compound A (350 mg. 1.4 mmol) in methylene 
chloride at 0«»C under argon, was added 1-naphthoyI chloride (0.22 mL. 1.4 
mmol). followed by pyridine (0.25 ml). The mixture was stirred for 2 h. Sat 
) NaHCOa was added and the mixture was stined for 18 h at room 

temperature. The resultant solution was poured into a mixture of methylene 
chloride and sat. NaHC03. The organic layer was separated, washed with 
10% HCI (2 x 25 mL). dried (MgS04) and concentrated In vacuo to give to 
give Compound B as an oi! (450 mg, 80%). 



C. 2,3,4,5-Tetrahydro-1-(1-naphthalenyIcarbonyl)-lH-1,4- 
benzodiazepine ' 

Compound B was dissolved in a mixture of methylene chloride and TFA (10 
mL, 1:1). The solution was stirred at room temperature for 2 h. The solvent 
was removed In vauo, the residue was diluted in CHCI3 and made basic 
with 10 N NaOH solution. The organic layer was separated, dried (MgS04) 
and concentrated to give Compound C as an oil (310 mg, 92%). 

D 2,3,4,5-Tetrahydro-4-(1 H-lmidazol-4-yI-methyl).l -(1 - 
naphthalenylcarbonylM H-1 ,4-benzodiazepine, dihydrochloride 

Example 4 was prepared as a light yellow solid from Compound C as 

described for Compound D of Example 1. 

Analysis calculated for C24H22N4O •2.0 HCI -1 .3 H2O. 

Calc'd: C, 60.20; H. 5.60; N, 1 1.70; CI. 14.82. 

Found: C, 60.21; H. 5.60; N. 11.48; CI, 14.68. 
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5 2,3,4,5-Tetrahydro-1 -(1 H-imidazoi-4-yl-methyl)-2-methyl-4-(1 - 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, hydrochloride. 

A. 2-Methyl-1 ,4-benzodiazepin-3-one 

The Boc derivative of Compound A was prepared from 2-amlno-N-[(1,1- 
10 djmethylethoxy)-carb.onyl]-phenyimethy!amme and methy! pyrjvats as 

described for Compound D^of Example JL The resulting oil was^issolved in 
a mixturel)f miffiyle^^ TFA (8 mL, 1:1), the solution was stin-ed 

at room temperature for 1 h and concentrated in vacuo. The residue was 
partitioned between ether and 10% HCI solution and the aqueous solution 
15 was made basic with ION NaOH solution to pH 1 1 and extracted with ethyl 
acetate (2 x 50 mL). The combined organic extracts were dried over MgS04 
' and concentrated to give Compound A as a solid (250 mg, 28%), mp: 149- 
151 °C. MS (M+H) 177. 

20 B. 2-iMethyl-1,4-benzodiazepine 

A solution of Compound A (181 mg, 1.03 mmol) was added to a suspension 
of LAH (160 mg, 4.21 mmol) in anhydrous THF(5 mL) at room temperature 
dropwise. The solution was heated at reflux for 5 h, cooled to O^C and 
diluted with THF (20 mL). Brine (0.5 mL) was added dropwise and the 
25 mixture was stirred at room temperature for 18h and filtered through a pad of 
MgS04. The pad was washed with ethyl acetate and the combined filtrates 
were concentrated in vacuo to give Compound B as a semisolid (160 mg, 
96%). MS (M+H) 163. 
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C. 2-M tfiyt-4-(1-Naphthalenylcarbonyl>l,4- 
benz diaz pine 

Compound C was prepared from Compound B as described for Compound 
C of Example 2. Chromatograpy (flash, silica. 1;1 ethyl acetate:hexanes) 
5 gave Compound C a solid, mp: 75«C. MS (M+H) 317. 

D. 2,3,4,5-Tetrahydro-1-(1H-iinldazol-4-yl-methyl)-2-methyl- 
4-(1-naphthalenylcarbonyl)-1H-1,4-benzodlazeplne, 
hydrochloride 

10 Example 5 was prepared as a light yellow solid from Compound C as 

described for Compound D of Example 1, mp: 165»C (foams). MS (M+H) 
397. 

Analysis calculated for C25H24N4O -2.4 HOI ♦1.0 H2O -0.5 CH3OH. 
Calc'd: C, 59.12; H, 5.92; N, 10.84; CI, 16.42. 
15 Found: C, 59.09; H. 5.58; N, 10.48; CI, 16.28. 



20 



25 



Example 6 




2,3,4,S-Tetrahydro-4-(1-naphthalenylcarbonyl)-1-[[l- 
(phenylmethyl)-i H-imidazol-S-y l]methylM H-l .4-benzodiazepine 
hydrochloride. 



A. 2,3,4,5-Tetrahydro-4-(1-naphthaIenylcarbonyl)-1-([i- 

(trlphenyImethyl)-1H-lnildazol-4-yI]methyl]-1H-1,4- 

benzodiazeplne 

To a solution of Example 1 (90 mg, 0.21 mmol) in acetonitrile (1 ml) at rt 
30 under argon was added TEA (0.14 nL, 1 mmol) followed by 

triphenylmethylchloride ( 56 mg. 0.2 mmol). The mixture was refluxed for 2 
hr. cooled to rt and stirred for 14 hr. The precipitate was filtered and the 
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m 

filtrate was conceiWated to afford Compound A (1 10 mg, 92 %). MS (M+H)-* 
= 625. 

B. 2,3,4,5-T trahydro-4-(1-naphthal nyl arb nyl)-1-[[l- 
5 (phenylmethyl)-l H-imidazol-5-yl]methyl]-1 H-1 ,4-benzodiazepine 
hydrochloride 

To a solution of benzyl alcohol (18 ^L, 0.18 mmol) In THF (1 ml) at -78^C 
under argon was added triflic anhydride (30 fiL, 0.18 mmol) and DIPEA (35 
HL, 2 mmol). After 20 min, a TTHF (1 ml) solution of Compound A (100 mg, 

10 0.15 mmol) was added dropwise. The mixture was allowed to warm to rt 

over 3 hr and was stirred for 14 hr. Acetic acid (1.5 mi) and water (1 ml) were 
added and the mixture was refluxed for 30 min, cooled to rt and evaporated. 
The residue was dissolved in chlorofomi and the solution was washed with 
saturated NaHCQs solution, dried (MgSD4) and concentrated. The residue 

15 was chromatographed (flash, silica. 9:1 CHCIsrMeOH). Clean product was 
dissolved in ethyl acetate and the solution was bubbled with HCI gas for 30 
seconds. Evaporation afforded Example 6 (33 mg. 33% overall). 
MS (M+H)+ = 473- IR (KBr) 2853, 1630, 1508 cm-1 

20 Example 7 




2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-yi-methyl)-4-(1 - 
25 naphthaienyisulfonyl)-1H-1t4-benzodiazepine, hydrochloride, 

A. 2,3,4,5-Tetrahydro-4-(1 -naphthaleny Isulf onyi)>1 H-1 ,4- 
benzodiazepine 

Compound A was prepared from Compound B of Example 1 and 1- 
3 0 naphthalenesulfonyl chloride as described for Compound C of Example 2. 
Crystallization from methanol gave Compound A as a solid, mp 165-166 °C. 
MS (M+H) 339. 
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B. 2,3,4,5^ trahydro-1-(1H-imfdazol-4-yl-m thyi)-4.(i. 
naphthalenylsulfonyl)-lH-1,4-b nzodiaz pin , hydr chlorid 

Example 7 was prepared as a white solid from Compound A as described for 
Compound D of Example 1, mp 140 "C (foams). 
5 MS(M+H)419. 

Analysis calculated for C23H22N4O2S -LS HCI -LO H2O. 
Calc'd: C. 56.34; H. 5.22; N, 1 1.43; CI, 10.85; S. 6.54. 
Found: C, 56.70; H. 5. 1 6; N. 1 1 .04; CI, 1 0.72; S, 6.54. 



10 



Example 8 




SMe 



15 (S)-2,3,4,5-Tetrahydro-1-(1 H-lmidazoi-4-ylmethyl)-3-[2- 
(methyIthio)ethyl]-4-(1 -naphthalenyIcarbonyl)-1 H-1 ,4- 
benzodiazeplne, hydrochloride. 

Example 8 was prepared as a yellow solid from isatoic anhydride and L- 
20 methionine methyl ester hydrochloride as described in the following 

multistep sequence: Compound A of Example 1; Compound B of Example 1, 
except that ethylene glycol dimethyl ether was used as solvent; Compound 
C of Example 2; Compound D of Example 1 . mp 78-80°C. 
MS (M+H) 457 

2 5 Analysis calculated for C27H28N4OS -1 .6 HCI -2.3 H2O. 
Calc'd: C, 58.28; H, 6.20; N, 10.07; S. 5.76; CI. 10.19. 
Found: C, 58.02; H. 5.87; N, 12.23; S. 4.95; CI, 10.27. 
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5 2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-yl-methyl).N-methyl-N- 
phenyi-4H-1 ,4-benzodiazepine-4-carboxamide, hydrochloride, 

A. 2,3,4,5-Tetrahydro-N-inethyl-N-phenyl-4H-1 ,4- 
benzodiazepine-4-carboxamide 

10 To a stirred solutton of the Compound B of Exampie 1 (G.S g, 3.35 friiTioI) in 
THF in the presence of NaHCOa (1-68, 20 mmol) was added N-methyl-N- 
phenyl carbamoyl chloride (480 mg, 2.83 mmol). The mixture was stirred at 
room temperature for 18 h and filtered. The filtrate was concentrated in 
vacuo and the residue was crystallized from methanol to give Compound A 

15 as a white solid (720 mg, 76%), mp: 159-160 -C. 

' B. 2,3,4,5-Tetrahydro-1-(1H-imidazol-4-yl-methyl)-N- 
methyl-N-phenyl-4H-1,4-benzodiazepine-4-carboxamide, 
hydrochloride 

20 Example 9 was prepared as a white solid from Compound A as described for 
Compound D of Example 1, mp: USi^C (shrinks). 
MS (M+H) 362 

Analysis calculated for C21H23N5O •1.8 HCI -1.0 H2O. 
Calc'd: C, 56.67; H, 6.07; N. 15.74; CI, 14.34. 
25 Fo^und: C, 57.08; H, 6.03; N. 15.40; CI, 14.53. 
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Example in 




2-[2,3,4,5-Tetrahydro-1 -(1 H.imidazoi.4-yf-methyl)-1 H-1 ,4- 
benzodla2epln-4-yl]sulfonyl]ben2olc acid, methyl ester/ 
hydrochloride, 

Example 10 was prepared as a white solid from 2- 

methoxycarbonylbenzenesulfonyl chloride and Gompound B cf Example 2 
as described in the following multistep sequence: Compound C of Example 
2; Gompound O of Bcample 1. " - 

MS (M+H) 427 

Analysis calculated for C21H22N4O4S •1.1 HGI •I.O H2O. 
Calc'd: G, 52.04; H. 5.22; N. 1 1 .56; S, 6.62; Gl. 8.05. 
Found; C. 52.20; H. 5.1 1 ; N. 10.40; S, 7.20; Gl, 8.09. 




7-Bromo-2,3,4,5-tetrahydro-1.(1H-imidazoI-4-ylmethyf)-4.(i. 
naphthalenylcarbonyl)-1H.1.4-benzodiazepine, hydrochloride. 
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A. 7-Br n^^,4-b nz diaz pin-2,5-dion^^ 

Compound A was prepared from 6-bromoisatoic anhydrid as described for 
Compound A of Example 1. 



5 B. 7-Bromo-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)- 
4-(1 -naphthalenyicarbonyl)-1 H-1 ,4-benzodiazepine, 
hydrochloride. 

Example 8 was prepared as a solid from Compound A as described in the 

following multistep sequence: Compound B of Example 2; Compound C of 
10 Example 2; Compound D of Example 1. Chromatography (5% methanol. 

0.5%ammonlum hydroxide, 94.5% methylene chloride) followed by 

preparative HPLC and conversion into the hydrochloride salt provided 

Example 11, mp 160-1 62*'C. 

MS (M+H) 461 
1 5 Analysis calculated for C24H21 BrN40 ^l .5 HCI. 

Calc'd: C, 55:86; H, 4.39; N, 10.86. 

Found: C, 55.84; H. 4.49; N, 10.71. 



Example 1g 




2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-yimethyl)-4-(1 - 
25 naphthalenylcarbonyl)-7-phenyl-1 H-1 ,4-benzodiazepine, 
hydrochloride. 
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A. 7-Ph ny|.l,4-b nz diaz pin-2,5-dione 
A solution of Compound A of Example 1 1 (0.834 g. 3.1 mmol) in 20 mL of l :1 
DMF:THF was degassed with nitrogen. T trakistriphenylphosphine 
palladium was added. After half an hour, anhydrous sodium carbonate (0.37 
5 g, 3.5 mmol) in water (6 ml) and phenylboronic acid (1 .00 g. 8.3 mmol) were 
added. The suspension was stinted at room temperature overnight, then at 
80-90°C for 2 days. The suspension was filtered. The precipitate was 
washed with water and ethyl acetate to give a Compound A as slightly grey 
solid (0.65 g. 84%). LC-MS (M+H)+ 253. 



15 



20 



B. 7-Phenyf-1,4-benzodlazepine 

To a suspension of Compound A (0.62 g. 2.5 mmol) in THF was added LAH 
in THF (1.0 M in THF, 7 ml). The suspension was stirred for 3 hrs and 
ref luxed for 2 hrs. After cooling to rt. sodium hydroxide (TN, 5 ml) was added 
followed by 10 mLof saturated sodium potassium tartrate. The aqueous 
solution was extracted with methylene chloride. The organic phase was 
dried (sodium sulfate) and evaporated. The resulting oil was purified by 
chromatography (10% methanol in methylene chloride) to provide 
Compound B as a slightly yellow solid (0.46 g, 58%). LC-MS (M+H)+ 225. 



C. 2,3.4,5-Tetrahydro-1-(1H-lmlda2ol-4-ylmethyl)-4-(l- 
naphthalenylcarbonyl)-7-phenyl-1 H-1 ,4-benzodiazepine, 
hydrochloride. 

Example 12 was prepared as a soHd from Compound B as described in the 
25 following multistep sequence: Compound C of Example 2; Compound D of 
Example 1. Chromatography (5% methanol. 0.5%ammonium hydroxide, 
94.5% methylene chloride) followed by preparative HPLC and conversion 
into the hydrochloride salt provided Example 12. mp 158-160°C 
MS (M+H) 459 

3 0 Analysis calculated for C30H26N4O ^2.0 HCI -O.SS H2O. 
Calc'd: C, 66.50; H, 5.42; N, 10.34. 
Found: C, 66.56; H. 5.64; N. 10.00. 
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Example 13 



H 




5 2,3,4,5-Tetrahydro-1-(1H-imidazol-2-ylmethyl)-4-{1. 

naphthalenyicarbonyl)-1 H-1 ,4-benzodiazepine, df hydrochloride. 

To a solution of Compound C of Example 1 (50 mg, 0.085 mmol) in 
dichloroethane (5 mL) was added 2-imldazole carboxaldehyde (33 mg, 0.34 
10 mmol), NaBH(OAc)3 (72 nrig, 0.34 mmol) and glacial acetic acid (0.2 m.L). 
jrhe^nfi'xture was stirred for 16 hr. Saturated aqueous sodium bicarbonate 
solution was added (0.5 mL) and the solution was concentrated to dryness. 
The residue was dissolved in a 50/50 mixture of 0.1%TFA in methanol and 
0.1%TFA in water and applied to a YMC CI 8 column (S-5, ODS 30x250 
15 mm). HPLC purification was performed under the following conditions; 
Solvent A; 0.1%TFA In 90% water, 10% methanol, Solvent B; 0.1%TFA in 
' 90% methanol. 10% water 10-90%B in A over 30 minutes. Fractions 
containing the major peak were pooled and iyophilized to afford a white 
solid. 1 M HCI (6 mL) was added and the solution was concentrated to a 
20 glass. This step was repeated to give 25 mg (66%) of Example 13 as a 
glassy white solid. 
MS (M+H)+ 383 

1H-NMR (CD3OD. 270 MHz) d 8.11(2H, m). 7.7-7.1 (10H, m), 6.71 (0.5H. t. 
J=7.05 Hz), 6.07 (0.5H, d. J=7.05 Hz), 5.01 (1H, m), 4.7-4.0 (2H, m), 3.6- 
25 3.4(4H, m), 3.1(1 H.m). 
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Examni 1A 




10 



15 



2,3,4,5-Tetrahyclro-1-[3-(1H-lmldazol-2-yl)propyIJ-4-(i- 
naphthalenylcarbonylM H-l ,4-ben2odia2eplne, dihydrochloride. 

A. 3-[lmidazol-2-yl]-propenoic acid, ethyf ester 

To a cooled (0°C) solution of sodium hydride (1.86g, 45.8 mmol, 60% 
dispersion sn rrjinera! oil, prewashed with PHF and dried over Ns) in 1,2- 
^^^^mBmJPm,j20 m^ was added triethylphospbonoacetate {42g,- 
54.1 mmol) dissolved in DME (10 mL) dropwise over 15 minutes. The 
solution was stirred for 1 hr at ambient temperature followed by the addition 
of 2-lmida2ole acetaldehyde (4 g. 41.6 mmol) in 20 mL of DME. The solution 
was stirred and heated to reflux (85°C) for 15 minutes followed by cooling to 
eO-C for 1 hr. On cooling, the solution was concentrated to 1/2 volume and 
filtered. The solid was recrystallized from methanol/ethyl acetate/hexanes to 
give S.1g (74%) of Compound A as a white crystalline solid. MS (M+H)+ 
167+ ^ ^ 

B. 3-[lmidazol-2-yl].propanoic acid, ethyl ester 

A solution of Compound A (4.01g, 24.2 mmol) in absolute ethanol (100 mL. 
heated to dissolve) was hydrogenated using Pd/C (O.Sg) at ambient 
temperature for 16 hr. Following removal of H2 under vacuum, the catalyst 
was removed by filtration through a bed of celite. The filtrate was 
concentrated under vacuum to give 4.0 g (100%) of Compound B as a white 
crystalline solid. MS (M+H)+ 169+. 

C. 3-[N-Trlphenylmethyl-imidazoI-2-yl]-propanoic acid ethyl 
30 ester 

Compound C was prepared from Compound B as described for Compound 
A of ExampI 6, using methyl ne chloride as solvent. After aqueous wori<up. 



20 



25 
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recrystallizatfon frifcethyl acetate/hexanes afforded ^ipound C as a 
white crystalline solid. MS (M+H)+ 411+ 

D. 3-[N-Triph nylm thyl-imidaz l-2-yl]-propanal 

5 A stirred solution of Compound C (300 mg. 0.73 mmol) in dichloromethane 
(3 mL) was cooled to -78°C and a precooled (-70°C) solution of 1M DIBAL in 
dicfiloromethane (0.73 mmol, 0.73 mL) was introduced via syringe. After 
stirring for 1 h, an additional aliquot of precooled (-70°C) DIBAL solution (0.3 
mL , 0.3 mmol) was added. After stimng for an additional 2 h, saturated 

10 aqueous NH4CI was added (10 mL) followed by 0.1 N HCI (20 mL). After 
stirring for 5 min, methylene chloride was added (30 mL). The layers were 
separated and the aqueous layer was washed with methylene chloride. The 
pooled organic layers were dried over MgS04, filtered and concentrated to 
yield 266 mg (99%) of Compound D as a white solid. ■'H-NMR(CD30D, 270 

15 MHz) d 9.4(1 H. s), 7.38 (1 OH. m). 7.05 (7H, m), 2.7-2.2(4H. m). 

E. 2,3,4,5-Tetrahydro-1-[3-(1.triphenylmethyMmidazol-2- 
yl)propyl}-4-(1 -naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine 

Compound E was prepared from Compound D and Compound C of 
20 Example 1 as described for Compound D of Example 1 , with stirring for 1 6 
: hours. Chromatography (flash, silica, 9:1 methylene chloridermethanol) 
afforded (74%) of Compound E as a glass. MS (M+H)+ 653.3. 

F. 2,3,4,5-Tetrahydro-1 -[3-(1 H-lmidazol-2-yl)propyl]-4-(1 - 
25 naphthalenylcarbonyl)-1H-1,4-benzodiazepine, dfhydrochloride 

A mixture of Compound E (1 10 mg, 0.18 mmol) in TFA (5 mL), methylene 
chloride (5 mL) and triethylsilane (0.1 mL) was stin-ed for 2 h at room 
temperature and concentrated. Hexanes was added with stirring to the 
residue and the mixture was decanted. The residue was dissolved in a 50/50 

30 mixture of 0.1%TFA in methanol and 0.1%TFA in water and was applied to a 
YMC CI 8 column (S-5, ODS 30x250 mm) and HPLC purification was 
perfonmed under the following conditions; Solvent A; 0.1%TFA in 90% water, 
10% methanol. Solvent B; 0.1%TFA in 90% methanol, 10% waten 0-100%B 
in A over 30 minutes. Fractions containing the major peak were pooled and 

35 lyophillzed to an oily residue. 1 M aqueous HCI (6 mL) was added and the 
solution was concentrated to a glass. This step was repeated to give 50 mg 
(84%) of Example 14 as a white solid. 
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MS(M+H)+411. 

iH-NMR (CD3OD. 300 MHz) d 8.05-7.95 (2H, m). 7.6-7.05 (12H, m). 6.71 
(0.5H. m), 6.02{0.5H, m). 4.4 (2H. m). 3.6-3.0 (8H. m), 2.2-2.0(2H, m). 

Example 15 




1 -r3-Amino-3-(1 H-linlda2ol-2-yl)propyl]-2,3,4,5-tetrahydro-4-(1 - 
naphtnaienyicarbonyl)-1H.1,4-benzodiazepine, trihydrochloride. 

A. N-[2-(triinethylsilyl)ethoxymethyl]imidazole 

To a mixture of NaH (2.1g, 51 mmof, 60% dispersion in mineral oil, 
prewashed with hexanes) and DMF (60 mL) was added imidazole (3.0g, 44 
mmol) in small portions. The mixture was stirred under N2 for 1 h followed 
by the addition of 2-(trimethylsilyl)ethoxymethyl chloride (SEM-CI) dropwise. 
The mixture was stirred for 1 h and quenched with water (5 mL). The mixture 
was poured into water (80 mL) and extracted with ethyl acetate. The organic 
layer was washed with saturated aqueous NH4CI, brine, dried (iy4gS04), 
20 filtered and concentrated to yield 6.3g (72%) of Compound A as a clear 
liquid. MS (M+H)+ 199. 



B. N-[2-(trimethylsllyl)ethoxymethyl]imlda2ole-2- 
carboxaldehyde 

25 To a cooled (-40*0) mixture of Compound A (3.0 g. 15.1 mmol) in THF (75 
mL) was added a solution of nBuLi in hexane (2.5 M. 6.4 mL. 15.1 mmol). 
After 15 min, DMF (1.4 mL, 18.1 mmol) was added and the mixture was 
stirred for 3 h followed by addition of saturated aqueous NH4CI (30 mL). 
The mixture was extracted with ethyl acetate and the organic phase was 
washed with saturated aqueous NH4CI, brine, dried using MgS04. filtered 
and concentrated to yield 3.1g of Compound B (92%) as a light yellow oil 
MS (2M+H)+ 453.2 



30 
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C. 1-AniiW1-[N-[2-(trfm thylsilyl) thoi^ethyl]iinidazol-2- 
yl]-but-3- n 

To a cooled (.78''C) mixture of Compound B (1.22g, 5.4 mmol) in THF (10 
mL) under Ar was added via syringe a precooled (-78*0) solution of lithium 
5 bistrimethylsilylamide in THF (1 M, 5.6 mL, 5.6 mmol). The mixture was 
warmed to -20°C for 1 h and recooled to -78°C. To the mixture was added 
via syringe a precooled (-78°C) solution of allylmagnesium bromide (IM in 
ethyl ether, 7.45 mL, 7.45 mmol). The mixture was warmed to room 
temperature and stirred for 16 h under Ar. The mixture was quenched with 
10 1 N aqueous NaOH (20 mL) and extracted with ethyl ether. The organic layer 
was washed with brine, dried using MgS04, filtered and concentrated to a 
yellow residue. The residue was chromatographed on a flash silica gel 
column (6x20 cm) eluting with methylene chloride:methanol (9:1) followed 
by ammonium hydroxide:methanol:chloroform (1 :5:94) to yield 0.55 g (38%) 
15 of Compound C an orange liquid. MS (M+H)+ 267. 

D. 1-((Triethyl8ilyl)ethoxycarbonylamino]-1-[N-[2- 
(trimethyl8ilyl)ethoxymethyl]imidazol-2-yl]-but-3-ene 

To a stirred suspension of Compound C (450 mg, 1.7 mmol) in water (2 mL) 
20 was added a solution of TEA (0.32 mL, 2.3 mmol) in dioxane (2 mL) followed 
» by 2-(triethylsilyl)ethoxycari3onylsuccinimide. The mixture was stirred at 
room temperature for 16 h. Ethyl ether (30 mL) and IN aqueous KHSO4 
(30mL) were added. The layers were separated and the aqueous layer was 
washed with ethyl ether. The pooled organic layers were dried using 
25 MgS04, filtered and concentrated. The residue was chromatographed on a 
flash silica gel column (5x20 cm) eluting with methylene chloride:methanol 
(9:1) to yield 531 mg (84%) of Compound D as a glass. MS (M+H)+ 412. 

E . 3-[(Triethylsily l)ethoxycarbonyiamino]-3-[N-[2- 
3 0 (trimethylsilyl)ethoxymethyl]imidazol-2-yl]-propanal 

To a stin-ed mixture of Compound D in dioxane (5 mL) and water (5 mL) was 
added sodium periodate (94 mg. 0.37 mmol) and osmium tetroxide (2 mg 
dissolved in 0.5 mL water, 0.5 mL dioxane). The mixture was stirred for 18 h. 
Methylene chloride was added, the layers were separated and the aqueous 
35 layer was washed with methylene chloride. The combined organic layers 
were dried using MgS04. filtered and concentrated. The residue was 
chromatographed on a flash silica gel column (5x20 cm) eluting with 
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methylene chlorideimethanol (9:1) to yield 90 mg (90%) of Compound E as a 
glass. 



F. 1-H(Tri thylsIlyi)ethoxycarbonylamino]->3-(1- 
5 (trimethylsilyl)ethoxymethyl-imidazol-2-yl)propyI]-2,3,4,5- 

tetrahydro-4-(1-naphthalenylcarbonyl)-1H-1.4-benzodiazepine 

Compound F was prepared from Compound E and Compound C of Example 
1 as described for Compound D of Example 1 , with stirring for 16 hours. 
Chromatography (flash, silica. 9:1 methylene chloridermethanol) afforded 
10 (44%) of Compound F as a glass. MS (M+H)+ 700. 

G. 1-[3-Amlno-3-(1H-imlda20l-2-yl)propyl]-2,3,4,5- 
tetrahydro-4-(1 -naphthalenylcarbonyl)-1 H-1 ,4.benzodiazepine, 
trihydrpchloride 

^° a solution of Compound F (20 mg. 0.0 29 mmol) in THF (3mL) was added 
tetrafautylammonium fluoride (44 mg, 0.17 mmol) and the solution was 
heated to 50 C for 16 h. On cooling, the solvent was removed under 
vacuum and the residue was dissolved in a 50/50 mixture of 0.1%TFA in 
methanol and 0,1%TFA in water and applied to a YMC C18 column (S-5. 

! 0 ODS 30x250 mm). HPLC purification was perfomied under the following 
conditions; Solvent A; 0.1%TFA In 90% water, 10% methanol. Solvent B; 
0.1%TFA in 90% methanol, 10% water; 0-100%B in A over 30 minutes. 
Fractions containing the major peak were pooled and lyophilized to an oily 
residue. 1 M aqueous HCI (6 mL) was added and the solution was 

5 concentrated to a white solid. This step was repeated to give 9 mg (58%) of 
Example 15 as a white solid. 
MS (M+H)+ 425 

■•H-NMR (CD3OD, 270 MHz) d 8.05-7.95 (2H. m). 7.7-7.05 (10H, m). 6.71 
(0.5H. m), 6.02(0.5H. m), 4.4 (2H. m), 4.0 (1H,m). 3.6-3.0 (7H, m). 2.9 (1H. m). 
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Example 16 




5 2,3,4,5-Tetrahydro-1.(l H-imidazol-4-ylmethyl)-3-methyM.(i. 
naphthaieny icarbonyl)-1 H-1 ,4-benzodiazepine, hydrochloride. 

Example 16 was prepared as a yellow solid from Isatoic anhydride and D,L- 
alanine ethyl ester hydrochloride as described for Example 8, mp 180- 
10 ISS^C. 

MS (M+H)+ 397 

Analysis calcuMted for C25H24N40 M .3 HCI -1 .3 HiO. 
Calc'd: C, 64.26; H, 6.02; N. 1 1 .99; CI. 9.86. 
Found: C, 64.33; H. 5.82; N, 1 1 .70; CI. 9.65. 



20 (S)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl).3-[2- 
(methylthio)ethy l]-4-(1 -naphthalenylmethy l)-1 H-1 ,4- 
benzodiazepine, hydrochloride. 

To a suspension of ethylene glycol dimethyl ether (anhydrous, 20 mL) and 
25 lithium aluminum hydride (17 mg. 0.45 mmol) under argon at 0° C was 

slowly added a mixture of Example 8 (75 mg, 0.15 mmol) in ethylene glycol 
dimethyl eth r. The mixture was allowed to warm to room temperature, 
stirred for 30 min. and heated to reflux (85''C) for 18 hours. The mixture was 



15 



Example 17 




SMe 
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coofed to O-C an^uench d s quentially with a mixture of tetrahydrofuran 
and water (1 mL each), aqueous sodium hydroxide. (2 mL, IN) and water (1 
mL). The resultant precipitate was removed by filtration and the filtrate was 
concentrated in vacuo to yi Id an amber oil. This material was dissolved in 
methanol (2 mL), treated with a solution of hydrogen chloride (1 mL. 
anhydrous, 2M in ether), and concentrated in vacuo to yield Example 17 as a 
yellow solid, mp 115-120 "C. 
MS (M+H)+ 443 

Analysis calculated for C27H30N4S •2.4 HCI •2.6 H2O. 
Calc'd: C, 56.21; H. 6.57; N, 9.71; CI. 14.75. 
Found: C, 56.20; H, 6.55; N, 9.85; CI, 14.81. 



Example 18 



15 



20 



25 



•o 




30 



2,3,4,5-Tetrahydro-1 -(1 H-imldazol-4-yImethyl)-9-methyl-4-(l - 
naphthalenylcarbonyl)-lH-1,4-benzodia2eplne, dlhydrochlorlde. 

Example 18 was prepared as a light yellow solid from 8-methyl isatoic 
anhydride and glycine ethyl ester hydrochloride as described in the 
following multlstep sequence: Compound A of Example 1, with refluxing for 
16 hours; Example 17. except that THF was used as solvent; refluxing with 
the 4-nitrophenyl ester of 1-naphthoic acid in toluene in the presence of 
DMAP; Compound D of Example 1. 
MS (M+H)+ 397 

Analysis calculated for C25H24N4O -2 HCI. 
Calc'd: C, 63.96; H. 5.58; N. 1 1 .93. 
Found: C, 62.83; H, 5.77; N, 11.13. 
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5 2,3,4,5-Tetrahydro-4-(1H-imidazol-4-ylmethyl)-9-methyl-1.(l. 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, dihydrochloride. 

Example 19 was prepared from 9-methyl-2.3.4.5-tetrahydro-1,4- 
benzcdiazepine as described in the fbiidwing multistep sequence: 

10 Compound A j3f Examples; coupling with l^naphthoyl c^^ 

triethylamine In methylene chloride; Boc removal with 4N HCI in dioxane; 
Compound D of Example 1; chromatography (silica, flash, 9/1 
CHCI3/CH3OH) followed by treatment with 1M HCI in ether and trituration 
with ether afford Example 19 as a light yellow solid.. 

15 MS (M+H)+ 397 

iH NMR (270 MHz. CD3OD) d 9.12 -8.9 (m. 1H), 8.5-8.23 (m, 1H). 8.1-7.9 
(m, 3H), 7.9-7.0 (m. 7 H), 57-5.28 (m, 1H). 4.85-4.1 (m, 3H), 4.0-3.05 (m, 4 H), 
2.9-2.55 m, 1H), 1,9-1.75 (s. 3H). 



Example 20 




1-C[2-(2-Amlnoethyl)-1H-imidazol-4-yl]methylJ-2,3,4,5-tetrahydro- 
25 4-(1-naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, 
trihydrochioride. 
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A. [2-(2-[r(1,1-dim thyl)- th xycarbonyl]amiho]ethyl)-l- 
[(1,1 -dim thyl)- thoxycarbonyl]-imidaz l-4-yl]m thanol 

(2-(2-Aminoethyl).1H-imldazoM-yl]methanol hydrochloride was prepared as 
described (Buschauer. t. al.. Arch. Pharm.. 315, 563, (1982)). To a 
5 suspension of 1 .0 g of this crude material (assumed 4.7 mmol) in 10 mL of 
DMF was added 2 mL (14.1 mmol) of triethylamine and the slurry was stirred 
for 0.5 hr. To the reaction was then added 3.1 g (14.1 mmol) of BOC 
anhydride and stimng was continued overnight at rt. The reaction was 
evaporated to dryness and the residue subjected to flash chromatography 
10 on a 100 cc column of silica gel. Elutlon with ethyl acetate afforded 1.27 g 
(3.7 mmoles, 79 %) of Compound A as a viscous yellow oil. 

B. C2-(2-[[(1,1-dimethyl)-ethoxycarbonyi]amlno]ethyl)-1- 
[(1,1-dimethyl)-ethoxycarbonylHmidazol-4-y!]carbc^^^^^^^ 
To a solution of 1.2 g (3.5 mmol) of Conipound A In 10 mL of chloroform was ^ 
added 0.9-g (10 mmai) of manganese dToxlde!' The reaction was heated at 
50" C with vigorous stirring. Additional 0.3 g portions of Mn02 were added 
after 1 , 2 and 4 hrs of heating. After 6 hr at 50° C. the mixture was cooled to 
room temperature and without woritup. was subjected to flash 
chromatography on a 150 cc column of silica gel. Eiution with 50 % ethyl 
acetate-hexane afforded 673 mg (57 %) of Compound B as a white 
crystalline solid. 



15 



20 



25 



C . 1 -[[2-(2-Aminoetliyl)-1 H-imidazol-4.yl]methyl]-2,3,4,5- 
tetrahydro-4.(1 -naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, 
trihydrochloride 

Compound C of Example 1 was reductively aminated with Compound B as 
described for Compound D of Example 1. The resuHing oil was subjected to 
flash chromatography (silica. 50 % ethyl acetate-hexanes) to afford the bis- 
Boc analog of Compound C as a white foam. A solution of 94 mg (0,15 
mmol) of this material in 3 ml of 4 N HCI-dloxane was stirred for 3 hr at rt. 
Removal of solvent gave a white foam residue which was subjected to 
preparative HPLC on a YMC S5 CDS (30 x 250 mm) column. Gradient 
eiution from 0 to 100% solvent B (A: 10% methanol: water + 0.1% TFA, B: 
3 5 1 0% watenmethanol + 0. 1 % TFA) afforded an oil residue which was 

converted to Its HCI salt by the addition of methanolic HCI and removal of 



30 
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was vaporated from methanolWce more to afford 53 



solvent. The resil 




mg (0.10 mmole, 66%) of Example 20 as a white solid, mp 165*C 
MS {M+H)+ 426 

Analysis calculat d for C26H27N5O HCI. 
5 Calc'd: C. 58.38; H. 5.65; N, 13.09. 
Found: C, 59.01; H, 6.15; N, 13.03. 



1 -([2-(2-Amf nomethyl)-1 H-imidazol-4-yl]methy l]-2,3,4,5- 

tetrahydro-4-(1-naphthalenylcarbonyl)-1H-1,4-benzodiazepin 
trihydrochloride. 

15 

Example 21 was prepared as a white solid from chloroacetonitrile and 
' Compound C of Example 1 as described for Example 20, mp 155-160°C 
MS {M+H)+ 412 

Analysis calculated for C25H25N5O HCI. 
20 Calc'd: C, 57.65; H, 5.42; N, 13,45. 
Found: C. 57.41; H, 5.18; N, 13.17. 



Example 21 
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5 N-[2,3,4,5-Tetrahydro-1-(1 H-imidazol-4-ylinethyl)-4-(1. 

naphthaleny lcarbonyl)-1 H-1 ,4-benzodiazepin-8-yljacetamide, 
dihydrochloride. 



A. 2-[2-[[(1 ,1 -Dimethyl)-ethoxycarbonyIJamino]ethylamino]- 
10 4-nitro-benzoic acid — =^ ~ ^ — = - - - 

Sodium cyanoborohydride (2.3 g. 38 mmol) was added portionwise to a 
solution of 2-[[(1.1-dlmothyl)-ethoxycarbonyl]amlnolacetaldehyde (6.0 g, 38 
mmol), 4-nitroanthranillc acid (3.8 g, 19 mmol) and acetic acid (2.0 ml) in 
methanol (150 mO. The mixture was stirred at room temperature for 16h, 
15 concentrated under vacuum, quenched with IN HCI (100 ml) and extracted 
with CH2CI2 (3x100 ml). The combined organic extracts were dried 
(MgS04), filtered and concentrated under vacuum. The residue was purified 
by flash chromatogrphy (19 / 1 / 0.05 CHCI3 / MeOH / AcOH ) to afford 
Compound A (4.4 g, 72%) as a solid. MS: (M+H)+ 326 



20 



25 



B. 2-I(2-amino)ethylamlno]-4-nitro-benzolc acid 

Anhydrous HCI in dioxane (4M. 20 ml, 80 mmol) was added to Compound B 
(2.8 g, 8.6 mmol) at room temperature and the mixture was stirred for 2h. 
The solution was concentrated under vacuum and the residue was triturated 
with diethyl ether to afford Compound B (2.1 g, 84%) as a solid. MS: (M+H)+ 
226 



0. 8-Nltro-2,3,-dlhydro-1H-1,4-benzodlazepln-5-one 
Diphenylphosphoiyl azide (1.1 ml, 5.0 mmol) was added to a solution of 
Compound B (1.0 g, 3.4 mmol) in DMF (12 ml) at room temperature. The 
mixture was stinned for 10 minutes, N-methyl morpholine (1.3 ml. 12 mmol) 
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was added and tlilRbctur was stirred at room temp^fer forSh. The 
mixture was quenched with 10% LiCI /10% NaHCOs (100 ml) and the 
aqueous solution extracted with ethyl acetate (5X50 ml). The combined 
organic extracts were washed with 10% LiCI (2X60 ml), dried (MgS04), 
5 filtered and concentrated under vacuum. The residue was triturated with 
petroleum ether and diethyl ether to afford Compound C (0.42 g 61%) as a 
solid. MS: (M+CH3CN+H)+ 249 

D . 8-Nltro-2,3,4,5-tetrahydro-1 H-1 ,4-benzodiazepine 
10 Borane dimethyl sulfide (10 M, 1 .2 ml. 12 mmol) was added dropwise to 
solution of Compound C (0.42 g, 2.0 mmol) in THF (5 ml) at 0»C. The 
mixture was warmed to room temperature and then heated to refluxed for 
2h. The mixture was cooled to 0»C, methanol (10 ml) was carefully added 
and the solution was saturated with anhydrous HCI. The mixture was heated ^ 
15 to reflux for 1 h, concentrated under vacuum and triturated with diethyl ether 
to afford Compound D (0:34-gr65%) as"a S6lid. A«S: (M+H)+ 194 

E. 8-Nitro-2,3,4,5-tetrahydro-4-(1 -naphthalenylcarbonyl)- 
1 H-1 ,4>benzodiazepine 

20 Compound E was prepared from Compound D and 1-naphthoyl chloride as 
» described for Compound C of Example 2, with stirring for 16 hours. MS- 
(M+CH3CN+H)+ 389 

F. 2,3,4,5-Tetrafiydro-1-(1H-imldazol-4-ylmethyl)-4-(1- 
25 naphthalenylcarbonyl)-8-njtro-1H-1,4-benzodlazeplne 

Compound F was prepared from Compound E as described for Compound 

D of Example 1 , except that methanol was used as solvent and the free base ) 

was earned on to the next reaction. MS (M+H)+ 428 

30 G. 2,3,4,5-Tetrahydro-1-(1H-lmldazol-4-ylmethyl)-4-(l- 
naphthalenylcarbonyl)-8-amino-1 H-1 ,4-benzodiazepine 
Iron powder (0.15 g, 2.6 mmol) was added to a solution of Compound F 
(0.13 g, 0.29 mmol) in 500/50/1 ethanol / water / concentrated HCI (26 ml) at 
room temperature. The mixture was heated to reflux for 3h, cooled to room 

35 temperature, filtered and the filtrate was concentrated under vacuum. The 
residue was dissolved in CH2CI2 (100 ml), washed with IN NaOH (100 ml), 
and the aqu ous layer reextracted with CH2CI2 (2X100 ml). The combined 
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organic extracts were dried (MgS04). filtered and concentrated und r 
vacuum to afford Compound G (0.60 g. 52%) as a solid which was used 
without further purification. 

5 H. N-[2,3,4,S-Tetrahydro-1-(1H-imida2ol-4-ylmethyI)-4-(l- 

naphthalenylcarbonyl)-1H-1,4-benzodlazepin-8-ylJacetamide, 
dihydrochloride 

4-Dimethylaminopyridine (0.005 g) was added to a solution of Compound G 
(0.050 g. 0.13 mmol) and acetic anhydride (0.024 ml, 0.25 mmol) in CH2CI2 
(2 ml) at room temperature. The mixture was stirred for 16h. quenched with 
10% NaHCOs (1 ml) and MeOH (0.50 ml) and stined at room temperature 
for 15 minutes. The mixture was diluted with water (5 ml) and the solution 
extracted with CH2CI2 (3X50 ml). The combined organic extracts were dried 
(MgS04), filtered and concentrated under vacuum. The residue was parified 
by flash chromatography (19 / 1 / 0.01 CHCI3 / MeOH / NH4OH) and the 

appropriate fractions were concentrated under vacuum. The residue was 
dissolved in MeOH (5 ml), treated with IN HOI (2 ml), millpore filtered and 
lyophilized to afford Example 22 (0.018 g, 32% ) as a solid. 
MS (M+H)+ 440 

20 Analysis calculated for C26H25N5O2 •2.0 HCI -1 .16 CH3OH. 
Calc'd: C. 59.35; H. 5.80; N, 12.74 
Found: C, 59.35; H, 5.81 ; N, 12.22. 



15 



25 



Example 23 




2,3,4,5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-4-(1- 
naphthalenylcarbonyl)-1 H-pyrido[2,3-eM .4-diazepine, 
30 trihydrochloride. 



A. 



2,3,4,5-7 trahydro-1H-pyrldo[2,3- ]-1,4-dlazepin-5-one 
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A solution of 2-cf^onicotinamide (4.0 g. 25.5 mmo^R ethylenediamine (25 
mL) was heat d to reflux for 24 hours. To the solution was added 5 N NaOH 
(5.1 mL, 25.5 mmol) and the mixture was concentrated in vacuo. The crude 
material was chromatographed (silica, 5-20% CH3OH/CHCI3) to give 
5 Compound A (339 mg, 8%) as a light yellow solid. MS (M-»-H+CH3CN)+ 
205. 



B. 2,3,4,5-Tetrahydro-1 H-pyrido[2,3-e]-1 ,4-diazepine 

To a solution of Compound A (100 mg, 0.61 mmol) in dry toluene (15 mL) 
10 was added diisobutylaluminum hydride (1M in hexanes, 3.1 mL, 3.1 mmol). 
The mixture was wanned to reflux for 36 hours. At 12 and 24 hours, an 
additional portion of DiBAH was added (3.1 mL each time). At the end of 36 
hours, the reaction was cooled to room temperature and quenched with 
methanol. A viscous gel was formed which was dissolved in I N HCI. The 
15 mixture was extracted with EtOAc (1 5 mL) and the organic layer discarded. 
The aqueousiayer was msdrbaslc with 5N NaOH~and extrarted with 10%7- 
PrOH/CH2Cl2 (5x15 mL). The organic layers were combined, dried over 
Na2S04, and concentrated in vacuo to afford Compound B (79 mg, 87%) 
which was earned on directly. MS (M+H+CH3CN)+ 191. 



20 



> 0. 2,3,4,5-Tetrahydro-4-(1-naphthalenyicarbonyl)-1H- 
pyrido[2,3-e]-1 ,4-diazepine 

To a solution of Compound B (79 mg, 0.53 mmol), 1 -naphthoic acid (115.5 
mg, 0.67 mmol), EDC (128.4 mg. 0.67 mmol), and HOBt (90.5 mg. 0.67 

25 mmol) in anhydrous DMF (2 mL) was added diisopropylethylamine (0.1 mL. 
0.67 mmol). After 3 hours, the reaction was diluted with EtOAc (5 mL) and 
washed with 10% LiCI. The organic layer was washed with IN HCI and 
discarded. The aqueous layer was made basic with 5N NaOH and extracted 
with EtOAc (5x5 mL). The five organic layers were combined and dried over 

30 Na2S04 and concentrated. The crude material was chromatographed 
(silica. 0-5% CH3OH/CHCI3) to give Compound C (96 mg. 60%) as a light 
brown oil. MS (M+H+CH3CN)+ 345. 
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D. 2,3,4^^^* trahydro-1-(1H-imiclaz l^^lmethyl).4-(1- 
naphthalenylcarbonyl)-1H-pyrido[2,3- ]-1,4-diaz pin , 
trihydrochlond 

To a solution of Compound C (30 mg, 0.10 mmol) and 4-formyl imidazole 
5 (14.5 mg, 0.50 mmol) in dichloroethane (0.5 mL) and acetic acid (0.25 mL) 
was added NaBH(OAc)3 (29.7 mg, 0.14 mmol). The mixture was stirred at 
room temperature for 12 hours and at 80°C for 12 hours. Additional portions 
of 4-formyl imidazole (14.5 mg, 0.50 mmol) and NaBH(OAc)3 (30 mg, 0.14 
mmol) were added and the reaction was wanned to 80°C for an additional 
^ 24 hours. The reaction was cooled to room temperature and diluted with 
EtOAc (2 mL) and NH4OH (cone, 2 mL) was added. After stirring for 3 
hours, NaHCOs (sat., 3 mL) was added along with more EtOAc (5 mL). The 
layers were separated and the aqueous layer was extracted with EtOAc (3x5 
mL). The organic layers were combined and washed with NH4CI (sat, 5 
15 mL), dried over Na2S04. and concentrated in vacuo: The crude material 

was diluted in-methanol (2 mt) and purified by"HPLC"(YMC SS'ODS 

30X250 mm column, solvent A: 10% MeOH/H20 w/ 0.1% TFA, solvent B: 
90% MeOH/H20 w/ 0.1% TFA, gradient: 0-100%B in A over 60 min at a rate 
of 25 mUmin. monitored at 220 nm). The fractions containing the product 
20 were combined, concentrated In vacuo, dissolved In IN HCI and lyophllized, 
dissolved in water and lyophllized again to give Example 23 as a fluiffy white 
solid (4 mg, 8%). Ih-NMR (CD3OD, 400 MHz) d 8.87 (d, Ji = 1.3. 0.5H), 
8.70 (d. Ji = 1.3. 0.5H), 8.06 (dd, Ji = 1.7. J2 = 5.6. 0.5H), 7.96 (d, Ji = 6.8. 
0.5H), 7.83-7.91 (m. 2.5H) 7.60 (d. Ji = 1.3. 0.5H). 7.52 (dd. Ji = 1.7, J2 = 
25 7.3. 0.5H). 7.34-7.49 (m, 4H). 7.26 (dd, Ji = 1 .3, J2 = 7.6. 0.5H). 7.1 1 (dd. Ji 
= 1.3. J2 = 7.1. 0.5H). 7.05 (dd. Ji = 5.6. J2 = 7.3. 0.5H), 6.57 (d, Ji = 7.3, 
0.5H), 6.52 (dd, Ji = 5.6. J2 = 7.7. 0.5H), 5.01 (d, Ji = 1.3. 1H), 4.95 (d, Ji = 
1.3, 1H). 4.39-4.57 (m. 1.5H), 4.08-4.13 (m, 1H), 3.88-3.94 (m. 1H). 3.53-3.65 
(m, 1.5H), 3.42-3.45 (m. 1H): MS (M+H)+ 384. 

30 
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Exampt g4 




5 2,3,4,5-Tetrahydro-1-(1H-finidazol-4-ylmethyl)-4-(1- 

naphthalenylcarbonyi)-1 H-naphtho[2,3-e]-1 ,4-dlazepine, 
dihydrochioride. 

A. 2K-3, 1 -Naphihoxazihe-2,4( 1 H)-dione 

_ 10 To an ice cooled slurry of 25=g=,(Jl.0.7 mmol) of 80%-2-amino-3-naphthoic acid 
and 2.5 g (8.5 mmol) of triphosgene in 70 mL of acetonitrile, under argon, 
was added dropwise 0.35 mL (25 mmol) of.triethylamine. Stimng was 
continued while the cooling bath was allowed to warm to room temperature 
and then overnight at room temperature. To the resulting suspension was 
15 then added 2 mL of methanol and stimng was continued for an additional 
hour. Filtration of the solid affonJed 2.5 g (assumed 100 %) of crude 
Compound A as a light brown powder. 

B. 2,3,4,5-Tetrahydro-1-(1H-iinidazol-4-ylmethyl)-4-(1- 
20 naphthalenylcarbonyl)-1H-naphtho[2,3-e]-1,4-diazepine, 

dihydrochioride 

Example 24 was prepared as an amorphous off-white solid from Compound 
A by the following mulltstep sequence: Compound A of Example 1, with 
refluxing for 10 hours; Compound B of Example 2, except that THf was used 

25 as solvent and the productiborane complex was decomposed with refluxing 
aqueous HCI; Compound C of Example 2, except that chromatography was 
done with 50% ethyl acetate-hexane afforded; Compound D of Example 1 . 
with the product purified by prep HPLC (YMC S5 CDS (30x250 mm) column, 
gradient elution from 40 to 100% solvent B (A: 10% methanol: water + 0.1% 

30 TFA, B: 10% water: methanol + 0.1% TFA) and converted to the HCI salt by 
treatment with HCI-MeOH. 

Analysis calculated for C28H24N4O -I.S HCI '0.25 H2O. 
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Calc'd: C, BbW, H. 5.33; N. 1 1 .39. 
Found: C, 68.41 ; H, 5.46; N, 11 .31 , 



Examol 2fi 



5 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylfnethyl).4.(l- 
naphthalenylcarbonyl)-8-nitro-1 H-1 ,4-benzodiazepine, 

10 dihyefroGhJoride. 

Sodium triacetoxyborohydride (0.91 g. 4.3 mmol) was added to a solution of 
Compound E of Example 22 (0.50 g, 1.43 mmol), 4-fonTiyl imidazole (0.41 g, 
4.3 mmol) and AcOH (4 mL) in CH2CI2 (4 mL). After stirring for 1 5 hr, the 

15 mixture was diluted with CH2CI2 (1 0 mL), NH4OH (5 mL) and NaHCOa (5 
mL), and stirred for 30 mln. The layers were separated and the aqueous 
layer was reextracted with CH2CI2 (2 x 50 mL). The combined organic 
layers were dried over MgS04, filtered and concentrated. The product was 
purified over silica gel column eluting with 19/1 CHCI3/CH3OH to afford 

20 Example 25 (0.52 g. 85 %) as a light yellow solid. (Example 25 is also 
Compound F of Example 22.) 
MS (M+H)+ 428. 
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Exampl 26 






5 2,3,4,5-Tetrah yd ro-1-(1 H -i midazof-4-ylmet hyl)-4-(1. 

naphthalenyicarbonyl)-8-ainino-1 H-1 ,4-benzodiazepine, 
dihydrochloride. 

16 % aqueous TiCIa (2 mL) was added to a solution of Example 25 (0.10 g. 

10 0.23 mmol) In AcOH/HaO (2 mL, 1 :1), After stirring for 15 min, the rsaetion 
was made basic with IN NaOH and NaHCOa and stirred for 30 min. The 
layers were separated and the aqueous layer was reextracted with 
CHCI3/CH3OH (9/1). The combined organic layers were dried over 
MgS04. filtered and concentrated to afford 0.92 g. (73 %) of Example 26. A 

15 20 mg. sample of this material was treated with 1 M HCI in ether (2 mL). A 
light yellow solid was fomned which was triturated several times with ether 
and dried under vacuum to afford Example 26 (23 mg. ) as a light yellow 
solid. (Example 26 is also Compound G of Example 22.) 
MS (M+H)+ 398. 



20 
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5 N-[2,3,4,5-Tetrahydro-1-(1H-lmlda2ol-4-ylmethyl)-4-(l- 

naphthalenyIcarbonyl)-1 H-1 ,4-ben20dia2epin-8-yl]benzamlde, 
dihydrochloride. 

Benzoyl chloride (0.016 g. 0.013 mLFwas added to a solution of Example 26 
10 (0.042 g. 0.10 mmol) in CH2CI2 (1 mL) and triethyl amine (0.01 g. 0.016 mL) 
at O^C. After stimng for 2 hr, the mixture was dMuted with NaHCOa (2 mL) 
and CHCI3 (10 mL). The layers were separated and the aqueous layer was 
reextracted with CHCI3 (2 x 20 mL). The combined organic layers w:ere 
dried over MgS04, filtered and concentrated. The residue was purified on a 
15 silica flash column eluting with CH3CI/CH3OH (9/1). The product was 
treated with 1M HCI in ether (2 mL). A light yellow solid was formed which 
was triturated several times with ether and dried under vacuum to afford 
Example 27 as a light yellow solid (0.015 g. 28%). 
MS (M+H)+ 502. 
20 IR: (KBr): 3434. 2930.1611.1508. 1424, 1263 cm-1. 
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Esmasi 2S 




5 N-[2,3,4,5-Tetrahydro-1 -(1 H-imidazor-4-ylmethyl)-4-(l - 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepin-8- 
yl]cyclohexanamide, dihydrochloride. 

-Exampte-28 Was prepared from Example1?6 and cyciohexanecarbonyl 
10 chloride as described for Example 27. The crude product was directly 

treated with HCI / ether. The yellow solid which formed was triturated with 

ether several times and dried under vacuum to afford Example 28 as a 

yellow solid in 90% yield. 

MS (M+H)+ 508. 
15 IR: (KBr): 3434. 2930.1611.1508, 1424, 1263 cm-1. 
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Example 



N 
H 



N 




5 2,3,4,5-Tetrahydro-1 -[2-(1 H-imida2ol-4-yl)ethy l]-4-(1 - 

naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepme, dihydrochioride. 

A. 2,3,4,5-Tetrahydro-1-[1-oxo-2-(1-trlphenylmethyl- 

lmldazoI-4-yI)ethylh4-[(1,1-dlmethylethoxy)-carbonyl]-lH-l,4- 
10 benzodiazepine 

To a soIution-of-250-mg (0.68 mmol) of N^tfipfienylm^fiyR-jmidazole acetic" 
acid and 94 (0.68 mmol) of triethylamlne in 3 mL of THF at -30'C under 
argon was added dropwise 97 ^l (0.75 mmol) of isobutylchloroformate. 
Stirring was continued for 1 0 min and a solution of 253 mg (1 .02 mmol) of 

15 Compound A of Example 4 in 1 mL of THF was added. The mixture was 
stirred 7 hours as it warmed to room temperature and diluted with ethyl 
acetate. The solution was washed with brine, saturated NaHCOa and brine, 
dried (MgS04) and concentrated. The resulting oil was subjected to flash 
chromatography (silica gel. 75 % ethyl acetaterhexanes) to afford 195 mg 

20 (0.33 mmol, 48%) of Compound A as a white foamy solid. 

B. 2,3,4,5-Telrahydro-1-[2-(1H-lmidazol-4-yl)ethyl]-4-[(1,1- 
dimethylethoxy)-carbonyl]-1 H-1 ,4-benzodlazepine 

To a solution of 100 mg (0.17 mmol) of Compound A inl mL of THF 
J5 under argon was added 1 mL (1 mmol) of 1 M borane in THF. After the initial 
foaming had ceased, the mixture was heated at eO'C for 1 hour and cooled 
to room temperature. Cone. HCI (0.5 mL) was added and the solution was 
heated at 60'»C for 1 hour and evaporated to dryness. The residue was 
diluted with water and the solution was washed twice with ethyl acetate, 
0 rendered alkaline by the dropwise addition of 40% KOH-water. and 

extracted with methylene chloride (3x). The combined methylene chloride 
extracts were washed with brine (2x). dried (MgS04). and the solvent 
removed to give 39 mg of viscous oil. This material was subjected to flash 
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Chromatography (HEa gel, CHCl3:MeOH:NH40H 80W2) to afford 16 mg 
(0.066 mmol, 40%) of Compound B as an oil 

C. 2,3,4,5-T trahydr -1-[2-(1H-imidazol-4-yl) thyf]-4.(l. 
5 naphthalenylcarbonyl)-1H-1,4-benzodiazepine, dihydrochloride 

Compound C was prepared from Compound B (30 mg, 0.12 mmol) as 
described for Compound C of Example 23 with stim'ng for 18 hours. The 
mixture was evaporated to dryness and the residue subjected to flash 
chromatography (silica gel, 10% methanolrchlorofonn) to afford 33 mg of 

10 material which was subjected to prep HPLC on a Yfy^C S5 ODS (30x250 
mm) column. Gradient elution from 30 to 100% solvent B (A: 10% 
methanol: water + 0.1% TFA, B: 10% watenmethanol + 0.1% TFA) afforded a 
clear glass residue which was converted to the HCI salt by treatment with 
HGI-MeOH to give 20 mg (0.04 mmol, 36%) of Example 29 as a solid foam. 

15 MS (M+H)+ 397 

Ana^sis calculated for C25H24N4O -2 HCI 5 H2O 
Calc'd: C, 60.48 H, 5.89; N, 1 1 .28. 
Found: C, 60.69 H, 5.63; N, 1 1 .12. 



2,3,4, 5>Tetrahydro-1 -[2-<1 HHmidazol-4-yl)ethylJ-4-(1 - 
25 naphthalenylcarbonyi)-7-phenyl-1 H-1 ,4-benzodiazepine, 
dihydrochloride. 



20 



Example 30 




H 
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A. 2,3,4,^T trahydro-4-[(1,1-dim thyl ^Rxy). arbonyIj-7- 
phenyMH-1,4-b nzodiazepine 

Di-tert-butyl dicarbonate (6.1 g, 28 mmol) was added to a solution of 
Compound B of Example 12 (5.2 g. 23 mmol) in THF (50 mL). The mixture 
was stln-ed at room temperature for 2 hours and concentrated under vacuum. 
The residue was purified by flash chromatography (silica, ethyl acetate) to 
afford Compound A (5.7 gm, 91 %) as an oil. MS; (M+H)+ 325 

B. 2,3,4,5-Tetrahydro-1-[2-(1 H-imidazol.4.yl)ethyl].4-(l. 

naphthalenylcarbonyI)-7-phenyl-1H-1,4-benzodiazepine, 
dihydrochloride 

Example 30 was prepared from Compound A by the following 3 step 
procedure: Compound A of Example 29; Compound B of Example 29. with 
refiuxing for 4 hours and quenching of excess borane by the d.-^opwise 
addition of methanol; Compound B of Example 3, with stirring at room 
temperature for2 hdurs and flSsh chrbmSography on silica with To% 
methanol/chlorofomi followed by preparative HPLC (YMC S5 ODS (30x250 
mm) column; gradient elution from 40 to 100% solvent B (A: 10% 
methanolrwater + 0.1% TFA. B: 10% watenmethanol + 0.1% TFA); the clear 
glassy residue which was converted to the HCI salt by treatment with HCI- 
MeOH to give Example 30 as a foamy solid. 
MS (M+H)+ 473 

Analysis calculated for C31H28N4O •2.15 HCI ^l H2O 
Calc'd: C, 65.44 H, 5.69; N, 9.85 
25 Found: C, 65.56 H. 5.26; N. 9.40. 



15 



20 
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Example 31 



<: 1 



N 
H 




5 7-Broino-2,3,4,5-tetrahydro-1-[2-(1H-imidazol-4-yl)ethyl]-4-(l- 
naphthalenylcarbonyl)-1H-1,4-benzodiazepine, dihydrochloride. 

Example 31 was prepared from 7-bromo-1,4-benzodiazepine (prepared as 
described in Compound B of Example 11) by the following procedure: 
10 Compound A.of Example 4; Compound A of-Example 29 with stining for 2 
hours and chromatography In ethyl acetate; Compound B of Example 29, 
with the borane reduction refluxed for 3 hours, the HCI treatment at eo^C for 
2 hours, and chromatography with chlorofomfi:methanol:NH40H (90:10:1); 
Compound C of Example 23, with silica gel chromatography using 20% 
15 methanol:chloroform and preparative HPLC using a 40-100% B gradient. 
MS (M+H)+ 475 

Analysis calculated for C25H23N40Br '2 HCI -0.35 H2O 
Calc'd: C, 55.41 H, 4.67; N. 9.79. 
Found: C, 55.55 H, 4.53; N. 10.00. 
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Example ? g 




NH2 



5 1-[ri-(2-Amlnoethyl)-1H-iinlda2ol-5-yIJinethyl]-2,3,4,5-tetrahydro 
4-(1-naphthalenylcarbonyl)-7-phenyl-1 H-1 ,4-benzodiazepine. 
trihydri>ciTloffcle. 



A. 1 -[[1 -[(1 ,1 -dimethylethoxy)-carbonyl]-l H-imidazol-4- 

yI]methyI]-2,3,4,5-tetrahydro-4-(1-naphthalenylcarbonyl)-7- 
phenyl-1 H-l ,4-benzodiazepine 

A solution of 150 mg (0.33 mmol) of Example 12, 144 mg (0.66 
mmol) of di-t-butyldrcarbonate, and 5 mg of dimethylaminopyridlne in 2 mL of 
methylene chloride was stirred overnight under argon. The mixture, without 
workup, was subjected to flash chromatography (silica gel, 50 % ethyl 
acetate-hexanes) afforded 142 mg (0.25 mmol. 77 %) of Compound A as a 
white foamy solid. 



B. 1-[[1-(2-(N-phthalimidoethyl)-lH-imida2ol-5-yl]methyl]- 
20 2,3,4,5-tetrahydro-4-(1 -naphthaienylcarbonyl)-7-phenyi-1 H-1 ,4- 
benzodiazepine 

To an ice cooled solution, under argon, of 0.5 g (2.6 mmol) of N- 
hydroxyethyl-phthalimide and 315 |iL (3.9 mmol) of pyridine in 5 mL of 
methylene chloride was added dropwise a solution of 527 jiL (3.1 mmol) of 

J 5 triflic anhydride In 5 mL of methylene chloride. Stirring was continued with 
cooling for 0.5 hours, and at room temperature for 1 hour. A voluminous 
precipitate was obtained. The reaction was hydrolyzed by the addition of ice 
and stirred 10 minutes. The organic layer was washed with 5% NaHS04 
and brine, dried (MgS04), and the solvent removed to afford 615 mg (I.9 

0 mmol, 73%) of the triflate as a white solid. A solution of 44 mg (0.13 mmol) 
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of this triflat an^m mg (0.13 mmol) of Compound mL of methylene 

chloride was stirred overnight under argon. Th mixture, without workup, 
was subjected to flash chromatography (silica gel, ethyl acetate, followed by 
10% methanol-chlorofonn) to afford 41 mg (0.065 mmol, 50 %) of Compound 
5 B as a white foamy solid. 

C. 1-[[1-(2-Aminoethyl)-1H-imidazol-5-yl]methyl}-2,3,4,5- 
tetrahydro-4-(1 -naphthalenylcarbonyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine, trihydrochloride. 

10 A solution of 60 mg (0.095 mmol) of Compound C and 100 iiL of hydrazine 
in 0.5 mL of methanol was stirred ovemight under argon. The resulting 
precipitate was removed by filtration and the clear, colorless filtrate 
subjected to prep HPLC on a YMC S5 ODS (30x250 mm) column. Gradient 
elution from 25 to 100% solvent B (A: 10% methanohwater + 0.1% TFA, B: 

15 10% watenmethanol + 0.1 % TFA) afforded a white solid which was 

- converted to the HQI salt by treatment with HCi^MeOH to give 11 mg (0.18° 
mmol, 19 %) of Example 32 as an amorphous pale-yellow solid. 
MS (M+H)-^ 502 

NMR (270 MHz, CD3OD, as a mixture of rotamers/conformers): d 3.00 
20 (1H, m), 3.43 (2H, m). 3.57 (2H, m). 4.09 (1H. m). 4.20 (1H. m), 4.50 (1H. m), 
4.59 (1H, m), 4.72 (2H, m), 5.02 (1H. m), 6.09 (1H, s). 7.03 (1H. m), 7.22-8.05 
(13H, m), 9.12 and 9.18 (1H. m). 

IR (KBr): 764 cm'l, 781, 1144. 1487, 1510, 1609, 2924, 3418. 
25 Example 33 



2,3,4,5-Tetrahydro-1 -(1 H-i midazol-4-ylmethyl)-7-phenyl-1 H-1 ,4- 
30 b nz diaz pin -4-carboxyllc acid, phenyim thyl ster. 




o 
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A. 2,3,47?! trahydro-1-(1H-imidaz l-^linethyl)-4-[(1,1- 
dim thyl th xy)-carbonyl]-7-ph nyl-lH-1,4-b nzodiaz pin 

Sodium triac toxyborohydride (4.5 g, 21 mmol) was added to a solution of 
Compound A of Example 30 (4.6 g, 14 mmol) and 4-fomiyllmidazole (2.7 g. 
5 28 mmol) in 1:1 methylene chloride/ AcOH (40 mL) at room temperature. 
The mixture was stirred at room temperature for 16 hours and concentrated 
under vacuum. The residue was dissolved in methylene chloride (100 mL) 
and 1/1 1 N NaOH/ NH4OH (100 mL) and the mixture was stirred at room 
temperature for 16 hours. The organic layer was separated and the 
10 aqueous layer was extracted with methylene chloride (3X50 mL). The 

combined organic extracts were dried (MgS04), filtered and concentrated 
under vacuum. The residue was purified by flash chromatography (19/1 
CHCl3/MeOH) to afford Compound A (5.7 g, 100%) as a solid. MS: (M+H)+ 
405 



15 



^- 2,3,4,5-fetrafiydro-1-(1H-imldazor-4-yimethy 
1 H-1 ,4-benzodiazepine 

Anhydrous HCI (4M. 20 mL, 80 mmol) in dioxane was added to Compound A 
(2.0 g, 5.0 mmol). The mixture was stirred at room temperature for 4 hours 
20 and concentrated under vacuum. The residue was dissolved in water (10 
mL) and 1 N NaOH (15 mL) was added. The solution was extracted with 
methylene chloride (4x75* mL) and the combined organic extracts were dried 
(MgS04), filtered and concentrated under vacuum to afford Compound B 
(1.45 g, 97%) as a solid. MS: (M+H)+ 305 



25 



C. 2,3,4,5-Tetrahydro-1-(1H-imldazol-4-ylmethyI)-7-phenyl- 
1H-1,4-benzodiazepine-4-carboxyllc acid, phenylmethyl ester 

p-Nitrophenylbenzylcarbonate (0.04 g, 0.16 mmol) was added to a solution 
of Compound B (0.2 M. 1.0 ml. 0.16 mmol) in DMF. The mixture was stirred 

30. at room temperature for 3 hours, diluted with ethyl acetate (50 mL) and 
washed with 10% LiCI (50 mL). The aqueous layer was reextracted with 
ethyl acetate (2x50 mL). The organic fractions were combined, washed with 
10% LiCI (2x50 mL), dried (MgS04), filtered and concentrated under 
vacuum. The residue was purified by flash chromatography (19/1/0.05 

3 5 CHCl3/MeOH/AcOH) to afford Example 33 (0.07 g. 93%) as a white solid. 
MS (M+H)+ 439. 

Analysis calculated for C27H26N4O2 "O.OS H2O. 
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Calc'd: C. 72.5HT. 6.08; N. 12.53. 
Found: C, 72.51 ; H, 5.85; N. 12.47. 



Exampl 34 

5 




2,3,4>^5=T©trahycJro-1-{1H-rmidazol^4^ylmethyi^^^^^^ 
(trifluoromethoxy)benzoylJ-1H-1,4-b£nzodiazepine. 

10 

A solution of HOAt (0.014 gm, 0.10 mmol) in DMF (0.5 mL) was added to o- 
trifluoromethoxybenzoic acid (0.021 g, 0.10 mmol) at room temperature. A 
DMF solution of Compound B of Example 33 (0.2 M, 0.50 ml, 0.16 mmol) and 
dlisopropyl carbodiimide (DIG. 0.013 ml, 0.10 mmol, 1.0 equiv) were added 
15 to the mixture, which was stirred at room temperature for 16 hours. The 
mixture was purified by ion exchange chromatography on a solid phase 
extraction cartridge using the following protocol: 

1) Conditioned a Varian solid phase extraction column (1.5 g, SCX cation 
exchange) with 10 mL of MeOH/CH2Cl2 

20 2) Loaded mixture onto column using a 10 mL syringe to pressurize the 
system 

3) Wash column with 3 X 7.5 mL MeOH/CH2Cl2 (1:1) 

4) Wash the column with 1 X 7.5 mL of 0.01 N ammonia In MeOH 

5) Eluted column with 7.5 mL of 1.0 N ammonia in MeOH and collect into a 
25 tared receiving tube. 

The solution containing product was concentrated on a Savant Speed Vac 
(approx. 2mm Hg for 20 hours). The residue was dissolved in CH3CN (1 
mL) and water (1 mL) and lyophilized to affond Example 34 (0.42 gm, 85%) 
as a white lyophilate. 
30 MS:(M+H)+493 

Analysis calculated for C27H23N4O2F3 •0.68 H2O. 
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Calc'd: C, 64^^H. 4.86; N, 1 1 .29. 
Found: C. 64.24; H, 4.83; N, 11.40. 



ExampI 

5 




1 ,2,3,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-N-methy l-N,7- 
diphenyl-4H-1 ,4-behzddiazepine-4-cirboxamrde/ 
10 dihydrochloride. 



15 



A. 7-Phenyl-1 »2,3,5-t6trahydro-N-methyl-N-phenyl-4H-1 ,4- 
benzodiazepine-4-carboxainide 

A solution of 94 mg (0.55 mmol) of N-methyl-N-phenylcarbamyl chloride in 
1.5 mL of CH2CI2 was added over 3 min. to a stin«d mixture of 1 15 mg (0.5 
mmol) of Compound B of Example 12 in 3 mL of CH2CI2 and 2.5 mL of 1 N 
NaOH at O^C. After 1.5 h the reaction was diluted with CH2CI2 and water 
and partitioned. The aqueous layer was extracted with CH2CI2 (2x) and the 
combined organic layers were dried (Na2S04) and concentrated to give 177 
20 mg (99%) of Compound A as a glassy residue. 

B. 1.2,3,5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-N-methyl- 
N,7-diphenyl-4H-1 ,4-benzodlazepine-4-carboxamide, 
dihydrochloride 

Example 35 was prepared from Compound A as described for Compound D 
of Example 1. Chromatography (silica. 7% methanol, 0.5%ammonium 
hydroxide, 93% methylene chloride) followed by conversion to the 
hydrochloride salt provided Example 35 as a powder, m.p. 97-i02''C 
MS: (M+H)+ 438+ 

3 0 Analysis calculated for C27H27N5O -1 .2 HCI -0.75 H2O •0.25 C4H 1 oO. 



25 
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Calc'd: C, 65.5 6.32; N, 13.64; CI, 8.29. 
Found: C, 65.55; H, 5.98; N, 13.50; CI. 8.42. 



Example 36 




2,3,4,5,-Tetrahydro-1«(1H-imidazol-4-ylmethyl)-4-(l. 

naphthaienyl-carbonyl)-7-(1-piperidinylsulfonyl)-1H-1,4- 
benzodiazepine^ monohydrochioride. 

10 

A. 2,3,4,5,-Tetrahydro-7-(1-pIperldlnyisuiffonyl)-1H-1,4- 
benzodiazepin-2,5-dione 

A stirred solution of Compound A of Example 1 (400 mg, 2.3 mmol) In 10 mL 
of chlorosulfuric acid was heated at lOO^C for 6 h. The solution was poured 

15 Into ice-water. The aqueous suspension was extracted with ethyl acetate. 
The combined organic extracts were dried and filtered. The filtrate was 
mixed with piperidlne (0.2 mL) at 0°C. The reaction was allowed to proceed 
for 30 min. The resultant solution was washed with 10% HCI, sat. NH4CI 
solution, dried and concentrated. The residue was triturated with ether to 

20 give Compound A as a white solid (250 mg, 34%). (M-H)- 322. 



B. 2,3,4,5,-Tetrahydro-7-(1-piperldinylsulfonyl)-1H-1 ,4- 
benzodiazepine 

To a stirred suspension of LAH (200 mg, 5 mmol) in glyme was added the 
25 Compound A portionwise (185 mg, 0.57 mmol). After completion of the 
addition, the mixture was heated at SO^C under aigon for 4h. The mixture 
was cooled to O^'C and ethyl acetate (20 mL) and NH4OH (0.3 mL) solution 
were added successively. The mixture was allowed to stir at room 
temperature for 18h. The resultant suspension was filtered. The filtrate was 
30 concentrated to give Compound B as an oil (90 mg, 53%). (M-H)- 295 
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C. 2,3,4T5,-T trahydro-1-(1H-imidazol-4-yim thyI)-4-(l- 
naphthalenylcarbonyl).7-(1 -pip ridinylsulfonyl)-l H-1 ,4- 
b nzodiazepin , monohydrochlorid 

Example 36 was prepared from Compound B using the 2 step procedure of 
5 Compound C of Example 2 followed by Compound D of Example 1 
MS: (M+H)+ 530+ 

Analysis calculated for C29H31N5O3S -LI HCI .0.2 toluene .0.5 C4H10O. 
Calc'd: C. 62.22; H, 6.27; N, 1 1.20; S, 5.13; CI, 6.23. 
Found: C. 62.38; H. 6.45; N, 1 1 .18; S. 5.23; CI. 6.29 



Example 37 




2,3,4,5-Tetrahydro-1-(1H-lmidazol-4-ylmethyl)-4-(l- 

naphthalenylcarbonyl)-7-pyridin-2.yl-1H-1,4-benzodlazepi 
trihydrochloride 



A. 2,3,4,5-Tetrahydro-1 -(1 -triphenylmethyl-imldazol-4- 
y lmethyl)-4-(1 -naphthalenylcarbonyl)-7-bromo-1 H-1 ,4- 
benzodiazepine 

Triphenylmethylchloride (6.83 mmol. 1.9 g) was added to a solution of 
Example 1 1 (6.83 mmol, 3.15 g) and triethylamine (34 mmol, 4.7 mL) in 
acetonitrile (100 mL) and the reaction was stirred for 2 hr. The resulting 
homogeneous yellow solution was concentrated under reduced pressure 
and purified by flash chromatography to give 3.9 g (81%) of Compound A 
a white solid. MS (M+H)+ 703. 
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B. 2,3,4,5^%trahydro-1-(1H-imidazol-4^^ thyl)-4-(1- 
naphtha! nylcarbony l)>7-pyridin-2-yl-l H-1 ,4>benzodiazepine, 
trihydrochlorid . 



5 A mbrture of Compound A (0.28 mmol, 200 mg), 2-(frr-n-butylstannyl) 
pyridine (1.4 mmol, 520 mg) and Pd(PPh3)4 (40 mg. 0.034 mmol) in 
degassed THF (3 mL) was heated to 75°C for 18 hr. The reaction was 
cooled to room temperature, diluted with 30 mL of MeOH and treated with 
2.0 mL of TFA. The mixture was stin-ed for 12 hr, concentrated, purified by 
10 preparative HPLC and converted to the HCI salt to give 46 mg (30% for two 
steps) of Example 37 as a yellow solid. 
MS: (M+H)+ 460+ 

Analysis calculated for C29H25N5O •3.09 HCI. 
Calc'd: C, 60.07; H, 4.95; N, 12.24. 
15 Found: C, 60.72; H, 5.09; N, 12.16 



Example 38 




20 

7-(2-Furanyl)-2,3A5-tetrahydro-1-(1H-imidazol-4-ylinethyl)-4-(1- 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, dihydrochioride. 

Example 38 was prepared as a green solid in 11% yield from Compound A 
25 of Example 37 and 2-(tributyistannyl)furan as described for Compound B of 
Example 37. 
MS: (M+H)+ 449+ 
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Exampl 3Q 




5 2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(i - 

naphthalenylcarbonyl)-7-(2-thienyl)-lH-1,4-benzodiazepine, 
dihydrochioride. 

Exampir391vas preparecl as a green solid in 10% yield from 
10 Compound A of Example 37 and 2.(tributylstannyl)thiophene as described 
for Compound B of Example 37. 
MS: (M+H)+ 465 

Example 40 

15 




2,3,4,5-Tetrahydro-1-(lH-imldazol-4-ylmethyl)-4-(l- 
naphtha»enylcarbonyl)-7-(4-pyrldinyl).l H-1 ,4.benzodlazepine 
20 trihydrochloride. ' 

Trifluoroacetic anhydride (0.4 mmol, 60 mL) was added to a 
solution of 2,3.4.5-tetrahydro-4.(l-naphthalenylcarbonyl)-7-bromo-1 H-1 .4- 
benzodiazepine (prepared as described in Example 11, 0.26 mmol, 100 mg) 
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and NEt3 (1.04 mmol. 150 mL) in CH2CI2 (5 mL) andlFie homogeneous, 
colorl ss solution was maintained at room temp rature for 1 hr. Tiie reaction 
was concentrated, and the r sidue passed through a short silica gel column 
(gradient elution: 30% ethyl acetate/hexanes to n at ethyl acetate) to isolate 
5 a fluffy white solid which was taken to next step without further purification. 
This material was dissolved in toluene (2.0 mL) together with 4- 
(tributylstannyl)pyridine (0.52 mmol, 190 mg) and Pd(PPh3)4 (30 mg, 0.026 
mmol) and tlie solution was purged with argon for 15 minutes. The 
homogeneous brown solution was heated to 115°C for 20 hrs to give a black 

10 heterogeneous solution. The reaction was concentrated and redissolved in 
MeOH/2N NaOH (aq) (5 mL:5mL) and stirred at room temperature for 30 
minutes. MeOH was removed under reduced pressure and the reaction was 
partitioned between 10% isopropanol/CH2Cl2 and 2N NaOH/saturated 
NaCI (1:1, 10 mL) and extracted 2x with 10% Isopropanol/CHpClp (2X5mL). 

15 The pooled organic phase was dried over Na2S04, concentrated and 

passed through a short silica gel column (eTuted with 95^1 , 
CHCl3:MeOH:TEA) to remove polar impurities. The crude material was 

taken-up in 1 ,2-dichloroethane:AcOH (1:1, 2 mL total) and treated with 4- 
formyl imidazole (62 mg, 0.65 mmol) and NaBH(OAc)3 (0.78 mmol, 165 mg) 

20 and the solution was heated to 55*'C for 2 hrs. The reaction was 

concentrated, partitioned between 10% isopropanol/CH2Cl2 and 2N 
NaOH/saturated NaCI (1:1, 10 mL) and extracted 2x with 10% 
isopropanol/CH2Cl2 (2X5mL). The pooled organic phase was 

concentrated, dissolved in MeOH/TFA (5 mL: 0.5 mL) and purified by prep 
25 HPLC (YMC S5 ODS 30 X 250 mm: Rt = 19-21 min; gradient elution with 0 to 
100% buffer B over 30 min; Buffer A = MeOH:H20:TFA (10:90:0.1); Buffer B = 
MeOH:H20;TFA (90:10:0.1); 25 mL/min). The trifluoroacetate salt was 
converted to the HCI salt by iyophitizing in 1M HCI (2X5mL) to give 75 mg 
(50% yield over 4 steps) of Example 40 as a bright yellow solid 
30 MS:(M+H)+460 
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Exampl 41 




5 2,3,4,5-Tetrahydro-1-[3-(1H-imidazol-2.yl)propyl]-4-(1- 
naphthalenylcarbonyl)-7-phenyM H-1 ,4-benzodiazepine, 
dihydrochloride. 

A. ^D'nM%^ol:^-yl}zlirQpenoic acid, ethyl ester._ 
10 To a cooled (0°C) solution of sodium hydride (1.86g, 45.8 mmol, 

60% dispersion in mineral oil, prewashed with THF and dried over N2) in 

1 ,2-dimethoxyethane (DME, 20 mL) was added triethylphosphonoacetate 
(12g, 54.1 mmol) dissolved in DME (10 mL) dropv/ise over 15 minutes. The 
solution was stirred for 1 hr at ambient temperature followed by the addition 

15 of 2-imidazoie acetaldehyde (4 g, 41.6 mmol) in 20 mL of DME. The solution 
was stirred and heated to reflux (SS-'C) for 15 minutes followed by cooling to 
SO'C for 1 hr. On cooling, the solution was concentrated to 1/2 volume and 
filtered. The solid was recrystallized from methanol/ethyl acetate/hexanes to 
give 5.1g (74%) of Compound A as a white crystalline solid. MS (M+H)+ 

20 167+ 

B. 3-[lmidazol-2-yl]-propanoic acid, ethyl ester 

A solution of Compound A (4.01 g, 24.2 mmol) in absolute ethanol 
(100 mL, heated to dissolve) was hydrogenated using Pd/C (0.5g) at 
25 ambient temperature for 1 6 hr. Following removal of H2 under vacuum, the 
catalyst was removed by filtration through a bed of celite. The filtrate was 
concentrated under vacuum to give 4.0 g (100%) of Compound B as a white 
crystalline solid. MS (M+H)+ 169+ 
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C. 3-[N-Tri^Rnylm thyl-imidazol-2-yI]-pr^Ri ic acid, thyl 
St r 

Compound B was prepared from Compound A as described for 
Compound A of Example 6, using methylene chloride as solvent and 
5 triethylamine as base. After aqueous workup, recrystaiiization from ethyl 
acetate/hexanes afforded Compound B as a white microcrystaliine solid. 
MS (M+H)+ 41 1+* ^ 

D . 3-[N-TriphenylinethyMmidazoi-2-yl]-propan-1 -ol 

10 A solution of Compound C (0.80g, 1 .95 mmol) in THF (15 mL) was 

cooled to 0°C under argon and a 1 M solution of lithium aluminum hydride (2 
mL, 2 mmol) was added dropwise with stirring. The reaction was stirred at 
ambient temperature for 16 hr. Water (2 mL) was added slowly and the 
solution was concentrated. Water (40 mL) and ethyl ether (60 mL) were 

15 added and the layers were separated. The ether layer was dried (MgS04) 
" ahdl:dficeritratedrThe~residuei was ci^ 
methylene cnl6ride:methanol). Fractions containing product were pooled 
and concentrated to give 680 mg (95%) of Compound D as a white 
crystalline solid. MS (M-i-H)-*-. 

20 

E. 3-[N-Triphenylmethyl-lmidazol-2-yl]-propanal 

A solution of oxalyl chloride (0.3 mL, 0.6 mmol) in 2 mL methylene 
chloride was cooled to -es^C under argon. DMSO (0.056mL, 0.8 mmol) in 
methylene chloride (0.5 mL) was added over 10 min followed by addition of 

25 Compound D (147 mg, 0.4 mmol) in methylene chloride (6 mL) over 15 min 
keeping the reaction temperature below -SCC. The resulting clear solution 
was stirred for 50 min at -63°C. A solution of triethylamine (0.25 mL, 1.8 
mmol) in methylene chloride (1 mL) was added over 15 min keeping the 
solution 1>elow -SO'C. The mixture was stirred for 15 min followed by 

30 addition of 1M potassium hydrogen sulfate (4.5 mL), water (20 mL) and ethyl 
ether (60 mL). The layers were separated and the aqueous layer was made 
basic using half saturated aqueous sodium bicarbonate and washed with 
ethyl acetate (3x30 mL). The combined organic layers were dried (MgS04) 

and concentrated to yield 146 mg (>99%) of Compound E as a yellowish 
35 gum. 
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F. 2,3,4,5-T trahydro-4-(1-naphthal nylcarb nyl)-7-ph nyl- 
1H-1,4-b nz diazepin , 

A solution of Compound B of Example 12 (3.5 g, 15.63 mmoJ) and 
N.N-dllsopropylethylamine (2.73 mL, 15.63 mmol) in DMF (10 mL) was 
5 added at once to a stin-ed solution of EDC ( 3.0 g, 15.63 mmol), HOBt (2.1 g, 
1 5.63 mmol) and 1 -naphthoic acid (2.42 g, 14.06 mmol) in DMF (20 mL). 
The mixture was stirred for 4 h, poured into water (200 mL) and the product 
was extracted with ethyl acetate (2X100 mL). The combined ethyl acetate 
layers were washed with water (3X200 mL), brine (100 mL), dried (MgS04), 
10 concentrated and chromatographed (silica gel, 50% ethyl acetate/hexane). 
Fractions containing the desired compound were collected and concentrated 
to yield Compound A as a clear oil (4.4 g, 93%), (M+H)+ 379+. 

G. 2,3,4^5-Tetrahydro-1,r3-(1-t.rlphenylmethy^rmldazol-2- 
15 yl)propyi3-4- (1-nap hthalenylcarbonyl)-7-phenyl-1H-1,4- 
benzbdtazepine 

A solution of Compound E (109 mg, 0.29 mmol) and Compound F 
(100 mg, 0.26 mmol) were dissolved in 1 ,2-dichloroethane (10 mL). Acetic 
acid (0.1 mL) was added followed by sodium triacetoxyborohydride (84 mg, 

20 0.40 mmol). The mixture was stin-ed at 50°C for 2h. Saturated NaHCOa (10 
mL) was added and the mixture was concentrated, partitioned between ethyl 
acetate (50 mL) and water (20 mL). The organic layer was separated, dried 
(MgS04), concentrated and chromatographed (silica gel, 40% ethyl 
acetate/hexane). Fractions containing the desired compound were collected 

25 and concentrated to yield Compound G as a clear glass (100 mg, 47%) MS 
(M+H)+ 729+. 



H . 2,3,4,5-Tetrahydro-1 -(3-(1 H-imidazoN2-yl)propyl]-4.(1 - 

naphthalenylcarbonyl)-7-phenyl-1H-1,4-benzodiazepine, 
30 dfhydrochloride. 

A solution of Compound G (70 mg. 0.096 mmol) in methylene 
chloride (7 mL), TFA (7 mL), and triethylsilane (0.36 mg. 0.50 mL, 0.31 mmol) 
was stinred for 30 min at room temperature. The mixture was concentrated 
and the residue was dissolved In methylene chloride (60 mL) and 
35 concentrated. This procedure was repeated five times to yield the crude 
product as a white sticky solid in quantitative yield. This crude solid was 
purified by preparative HPLC (YMC S-5 ODS-A column, 30 X 250 mm; 
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solvent A, 0.1% TFA in 90% water, 10 % methanol: solv nt B, 0.1% TFA in 
10% water. 90% mettianol: 20-100% B in 60 min, flow rat 25 mL/min). 
Fractions containing the d sired product were combin d, concentrated and 
lyophlfized. This lyophilate was dissolved In methanol (0.5 mL) and IN HCI 
5 (5mL). This mixture was concentrated and lyophilized. This procedure was 
repeated to provide Example 41 as a white solid (15 mg, 28%). 
MS (M+H)+ 487+ 

1H-NMR (CD3OD. 400 MHz) d 8.05-7.00 (16H. m). 6.20 (1H, m). 4.47-4.26 
(2H. dd. J=15.0). 4.17 (1H. m). 4.08 (1H. m). 3.48 (1H, m). 3.43 (1H. m). 3.33 
10 (1H. m), 3.12 (1H. t). 3.06 (1H. t). 2.98 (1H. m), 2.16 (1H. q), 2.04 (1H. q). 



7-Bromo-2,3,4,5-tetrahydro-4-(1 H-imidazol-4-ylmethy l)>1 -(1 - 
naphthalenylcarbonyi)-1H-1,4-benzodiazepine, dihydrochloride. 

20 Example 42 was prepared as an off white solid from 7-bromo-1 ,4- 

benzodiazepine (prepared as described in Compound B of Example 11) 
using the following procedure: Compound A of Example 4; Compound B of 
Example 4; Compound C of Example 4; Compound D of Example 1, using 
methylene chloride as solvent, puriftcation by prep HPLC (YMC S5 ODS 30 

25 X 250 mm; gradient elution with 0 to 100% buffer B over 45 min; buffer A = 
MeOH:H20:TFA (10:90:0.1); buffer B = MeOH:H20:TFA (90:10:0.1); 25 
ml^min) and conversion to the HCI salt by lyophilization from 1 M HCI. 
MS (M+H+) 462.1H-NMR (CD3OD): 3.5 (br s, 2H), 3.80 (m. 2H). 4.80 (br. 
2H). 5.30 (br. 2H), 6.60 (m, 1H), 7.15-8.15 (m. 1 1 H). 9.10 (s. 1H). 



Example 42 



15 




30 
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Examote 4? 




CI 



8-Chloro-2,3,4,5-tetrahydro-4-(1H-lmlda2ol-4-ylmethyl)- 
1 -(1 -naphthalenylcarbonyI)-1 H-1 ,4-benzodiazepine, 
dihydrochloride. 

Example 43 was prepared as an off white solid from Compound B 
of Example 2 as described for Example 42. 

MS (M+H+) 459. 1H-NMR (CDaOD): 3.40-3 JO (br s, 4H). 4.4(br., 2H). 4.7 
(br.. 2H), 5.20 (br., 2H). 6.65 (d. 1H), 7.00-8.15 (m. 16 H), 9.00{s, 1H). 



2,3,4,5-Tetrahydro-4-(1 H-imidazol-4-yimethyf )-1 -(1 - 
naphthalenyIcarbonyI)-7-phenyl-1 H-1 ,4-ben2odlazeplne, 
0 hydrochloride. 

Example 44 was prepared as an off white solid from Compound B 
of Example 12 as described for Example 42. 

MS (M+H-^) 459. 1H-NMR {CD3OD); 3.40-3.80 (br s. 4H). 4.4(br. 2H), 4.7 
5 (br, 2H), 5.20 (br. 2H). 6.65 (d. 1 H), 7.00-8. 1 5 (m. 1 6 H). 9.00 (s, 1 H). 



Example AA 



15 
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Example 45 





2,3,4,5-Tetrahydro-1 ,4-bis(1 H-imidazol-4-yimethyl)-7-phenyl-1 H- 
1 ,4-benzodiazepine, dihydrochloride. 

Example 45jvas prepared as anj)ff white solid from Compound B 
of Example 12 as described for Compound D of Example 1, using methylene 
chloride as solvent, 4.3 equivalents of 4-formylimida2ole, 4.3 equivalents of 
sodium triacetoxyborohydride and with stirring for 4 hours. 
MS (M+H+) 385. iH-NMR (CD3OD): 3.5 (br s. 4H), 4.60 (br, 2H). 4.9 (br. 
4H). 7.2-8.0 (m. 1 0 H). 8,90 (s, 1 H). 9.05 (s, 1 H). 



Example 46 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(1- 
naphthalenylmethyl)>7-phenyl-1 H-1 ,4-benzodiazepine, 
trifluoroacetate. 
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Lithium aluminum hydrid (1 M in THF, 15 mL, 15 mmol) was 
added to a susp nsion of Example 12 (0.25 g. 0.55 mmol) in THF (10 mL). 
The suspension was refluxed for 5 hr. cooled to 0°C, and 20% aqueous 
NaOH (10 mL) and H2O (10 mL) were added. The mixture was saturated 
5 with NaCI and extracted with CH2CI2 (2x 50 mL). Diying over Na2S04 and 
evaporation of the solvent gave a solid (0.21 g) which was dissolved in 
MeOHTFA (10:1) and purified by prep HPLC (YMC S5 ODS 30 X 250 mm; 
gradient elution with 0 to 1 00% buffer B over 45 min; Buffer A = 
MeOH:H20:TFA (10:90:0.1); Buffer B = MeOH:H20:TFA (90:10:0.1); 25 
) mL^min) to provide Example 46 (50 mg) as an off white solid. 
MS (M+H+) 445. 

Analysis calculated for C30H28N4O -2 HCI -0.3 H2O. 
Calc'd: C, 68.90; H, 5.90; N. 10.71. 
Found: C, 68.94; H. 5.78; N, 1 0.43. 



Example 47 
OMe 




2,3,4,5-Totrahydro-1-(1H-lmidazol-4-ylmethyI)-7-methoxy-4-(1- 
naphthalenylearbonylH H-1 .4-benzod iazepine, dihydrochlorlde. 



Example 47 was prepared as an off white solid from 6-hydroxy. 
isatoic anhydride by the following procedure: Compound A of Example 1. 
with refluxing for 18 hr. and washing of the precipitate with water; formation 
of the methyl ether by stirring with 1.3 equivalents of methyl iodide in DMF in 
the presence of K2CO3 at room temperature for 12 hrs; Compound B of 
Example 1. with quenching with 20% NaOH and water followed by extraction 
with CH2CI2; Compound C of Example 2. with the product carried on without 
chromatography; Compound D of Example 1. using methylene chloride, 
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Stirring for 5 hours^d purification by Hash chromatogmphy (94.5:5:0.5, 
CH2Cl2:MeOH:NH40H) before formation of the hydrochloride salt. 
Analysis calculat d for C24H24N4O2 '2 HCI •0.61 H2O. 
Calc'd: C, 60.50; H. 5.53; N. 11.29. 
> Found: C, 60.51 ; H, 5.59; N, 1 1 .14 

Example 48 
CO2H 



10 




2,3,4,5-Tetrahydro-1 -(1 H-i m1dazol-4-ylmethyl)-4-(1 - 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine-7-carboxylic 
acid, dihydrochloride. 



15 n-BuLi (2.5 M in THF, 0.22 mL, 0.55 mmol) was added to a solution 

of Example 11 (0.12 g, 0.26 mmol) In THF (10 mL) at -TS^C. The resulting 
brown solution was stirred for 4 min at -78**C, purged with CO2 for 20 min 
and quenched with acetic acid/water (2:1, 2 mL). The solvent was 
evaporated, the residue was dissolved in methylene chloride, and the 

20 solution was washed with brine, dried (Na2S04) and evaporated. The 

residue was purified by prep HPLC (YMC S5 ODS 30 X 250 mm; gradient 
elution with 0 to 100% buffer B over 45 min; Buffer A = MeOH:H20:TFA 
(10:90:0.1); Buffer B = MeOH:H20:TFA (90:10:0.1); 25 mL/min) and the 
product was converted to the HCI salt by lyophilization from 1M HCI (5 mL) to 
25 provide Example 48 (50 mg, 45%) as an off white solid. 
MS (M+H+) 427. 

IH-NMR (CD3OD): 3.05 (brm. 1H), 3.20 (m. 1H), 4.00 (br s, 1H), 4.20 (br s. 
1 H), 4.40 (br d. 1 H), 4.50 (br s. 1 H). 4.65 (s, 1 H), 5.05 (s, 1 H), 6.60 (d. 1 H), 
7.19-8.20 (m. 11H), 8.85 (s, 1H). 8.95(s, 1H). 
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2,3,4,5-Tetrahydro-1 -(1 H-imidazol-5-ylinethyl)-4.(i - 

naphthalenylcarbonyl)-7-cyclohexyl-1 H-1 ,4-benzocliazepine, 2.5 
hydrochloride. 



n-BuLi (2.5M In THF, 1.4 mL, 3.5 mmol) was added to a solution of 
Example 11 (0.68 g. 1.4 nnmol) in THF (15 mL) at -78°C. The resulting brown 
solution was stirred for 5 min. at -78°C and cyclohexanone (1.5 ml, 14.4 
mmol) was added. After stirring at -TB^C for 10 min., the reaction was 
quenched with sat. NH4CI (3 mL) and sat. NaHCOa (10 mL). The aqueous 
solution was extracted with CH2CI2. The organic phase was dried ' 
(Na2S04) and evaporated. The residue was purified by chromatography 
(silica gel. 10% CH3OH. 0.5% AcOH in CH2CI2 ) to give the coide alcohol 
(80 mg) as well as a 25% yield of Example 50. TFA (3 mL) was added to the 
crude alcohol (40 mg) in CH2CI2 (15 mL) at -78*'C. The resulting blue 
solution was treated with solid NaBH4 (0.7 g. 18.5 mmol). The mixture was 
warmed to room temperature and quenched with NH4OH (10 mL). The 
solution was diluted with CH2CI2 (20 mL) and washed with aqueous NaOH 
(IN. 10 mL) and brine (10 mL). Drying over Na2S04 and evaporation of 
solvent gave a solid which was converted to its HCI salt by lyophilization 
from 1M HCI to provide Example 49 as a yellow solid (30 mg). 
MS (M+H+) 465. 

iH-NMR (CD3OD): 1.50-2.40 (m. 10H). 2.89 (m. 1H), 3.20 (m. 2H). 4.00 (br s. 
1H), 4.20 (br s. 1H), 4.40 (br d. 1H). 4.50 (br s. 1H). 4.65 (s. 1H), 4.95 (s. 1H). 
6.15 (d. 1H), 7.19-8.10 (m. 11H). 8.85 (s. 1H), 8.95 (s, 1H). 
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7-Butyl-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)-4-(1- 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, dihydrochloride. 

See Exampie 49 for the preparation of Example 50. 

MS. (M+H+M39 . - „ _ . 

"J H-NMR (CD3OD): 0.5-2.40 {m. 9H). 2.9 (m, 2H), 3.20 (m, 2H). 4.00 (br s, 
1H), 4.20 (br s, IH). 4.40 (br d. 1H). 4.50 (br s, 1H). 4.65 (s. 1H), 4.95 (s. 1H). 
6.00 (brs, IH), 7.19-8.10 (m. 11H). 8.85 (s. IH), 8.95(s, 1H). 



Example SI 




1-[[2-(2-Aminoethyl)-1 H-imidazol-4-yl]methyi]-2,3,4,5-tetrahydro- 
4-(1 -naphthalenyicarbony l)-7-phenyl-1 H-1 ,4-benzodiazepine, 
trihydrochloride. 

Example 51 was prepared by the following 2 step procedure. 
T trahydro-4-( 1 -naphthalenylcarbonyi)-7-phenyl- 1 H- 1 ,4-b nzodiazepine 
(prepared as described in Example 12) was reductively alkylated with 
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Compound B of Example 20 as d scribed for Compound D of Example 1 , 
with stirring for 18 hours. Without woricup, the mixture was subjected to flash 
chromatography (silica, 60 % thyl acetate-hexanes) to afford the bis-Boc 
analog. Deprotection and purification as described in Compound C of 
5 Example 20 afforded Example 51 as an off-white powder. 
MS (M+H)+ 502 

Analysis calculated for C32H31N5O '3 HCI -0.5 H2O. 
Calc'd: C, 61 .99; H. 5.69; N. 1 1 .29. 
Found: C. 61 .68; H, 6.07; N, 1 1 .22. 

10 

Example 52 




15 1 -[[2-(Aminomethyl)-1 H-imiciazol-4-yl]methyl]-2,3,4,5-tetrahydro- 
4-(1-naphthalenylcarbonyl).7-phenyl-1 H-1 ,4-benzociiazepine, 
trihydrochloride. 



Example 52 was prepared from tetrahydro-4-(1- 
2 0 naphthalenylcarbonyl).7-phenyM H-1 ,4-benzodia2epine and f2-(2-[[(1 ,1 - 
dimethyl)-ethoxycart>onyl]amino]methyl)-1 -[(1,1 -dimethyl)-ethoxycarbo'nyl]- 
lmidazol-4-ylJcarboxaldehyde (see Example 21) as described for Example 
51. 

MS (M+H)+ 488 
2 5 Analysis calculated for C3 1 H29N5O HCI. 
Calc'd: C, 62.37; H, 5.40; N, 1 1 .73. 
Found: C. 62.1 3 H, 5.67; N, 1 1 .73. 
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5 2,3,4,5-Tetrahydro-1 -(1 H-imidazoi-4-ylmethyl)-4-(1 - 

naphthalenylcarbonyl)-8-[N,N-bis(phenyl-methyl)amino]-1 H-1 ,4- 

benzodlazeplne, trfhydrochloride. 



Sodium triacetoxyborohydride (0.079 g, 0,37 mmol) was added to a 
10 solution of Example 26 (0.50 g, 0.12 mmol), benzaldehyde (0.04 g, 0.37 
mmol) and AcOH (1 mL) In CH2CI2 (1 mL). After stining for 16 hr. the 
reaction was diluted with CH2CI2 (10 mL), NH4OH (3 mL) and NaHCOs (3 
mL), and stinred for 30 min. The layers were separated and the aqueous 
layer was reextracted with CH2CI2 (2 x 50 mL). The combined organic 
15 layers were dried over MgS04, filtered and concentrated. The residue was 
treated with HCI/ether, a yellow solid was formed which was triturated with 
ether several times and dried under vacuum to afford Example 53 (0.43 g, 
60%). 

MS (M+H)+ 579 

20 1 H NMR ( 270 MHz, CD3OD): d 8.8 (d. 1 H, J = 20 Hz), 8.04-7.9 (m, 2H). 7.6- 
7.2 (m. 18 H), 7.0 (s. 0.5H), 5.87 (s, 0.5H), 4.95-4.8 (m, 5H), 4.5-4.1 (m, 3H). 
3.85 (m. 1H), 3.4-3.2 (m, 2H), 3.0 (m, 1H). 
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5 N-[2,3p4,5-Tetrahydro-1 -(1 H-imidazol-4-yl-inethyl)-4-(1 - 
naphthalenyl-carbonyl)-1 H-1 ,4-benzodlazepin-8- 

y !]ph eny ! s u if c n amide, 
dihydrochio ride. 

Benzenesulphonamide (0.024 g, 0.13 mmol) was added to a 
solution of Example 26 (0.50 g, 0.12 mmol) and triethylamine (0.019 mL. 
0.13mmol) in CH2CI2 (1 mL). After stining for 16 hr, the reaction was diluted 
with CHCis (10 mL) and NaHCOa (3 mL) and stirred for 30 min. The layers 
were separated and the aqueous layer was reextracted with CHCI3 (2 x 20 
15 mL). The combined organic layers were dried over MgS04, filtered and 
concentrated. The residue was treated with HCI/ether, a yellow solid was 
formed which was triturated with ether several times and dried under 
vacuum to afford Example 54 (0.64.2 g, 83 %) as a light brown solid. 
MS (M+H)+ 538 

20 1H NMR (270 MHz. CD3OD): d 8.8 (d. 1H. J « 20 Hz). 8.1-7.23 (m, 13H). 7.1 
(d,0.5H, J = 8 Hz). 7.0 (d. 0.5H. J = 8Hz ). 6.9 (d. 0.5H. J = 8Hz). 6.62 (d. 
0.5H, J = 8Hz), 6.12 (d. 0.5H, J * 8Hz). 5.71 (d. 0.5H. J = 8Hz) 4.55 (m, 1H). 
4.55-3.9 (m. 3H). 3.45-3.25 (m. 2H), 3.0-2.8 (m. 2H). 
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Example 55 




5 N-Pheny|.2,3,4,5-tetrahydro-1-(1H-imlclazol-4-yl-methyl)-4-(1. 

naphthalenylcarbonyl)-lH-1,4-benzodiazepine-7-carboxamide, 
dihydrochloride. 

A mixture of Example 48 (50 mg, 0.1 1 mmol)^ PylBOP (Q.28 g, 0.6 

10 mmol), DMAP (0.04 g, 0.3 mmol) and DIEA (0.3 g, 2.3 mmol) in DMF (5 mL) 
was stin-ed for 5 min, aniline (1 mL, 11 mmol) was added and the resulting 
homogeneous solution was stirred for two days. After removing DMF, the 
residue was purified by prep HPLC (YMC S5 ODS 30 X 250 mm: Rt = 22-23 
min; gradient elution with 0 to 100% buffer B over 45 min; Buffer A = 
15 l^eOH:H20:TFA (10:90:0.1); Buffer B = MeOH:H20:TFA (90:10:0.1); 25 
mL/min) and conversion to the HCI salt was accomplished by lyophllizing 
from IM HCI (5 mL) to provide Example 55 (40 mg, 34%) as a yellow solid. 
MS (M+H)+ 502 

1h-NMR(CD30D): 3.10(brm, 1H). 3.25 (m, 1H), 4.10(brs, 1H). 4.25 (brs, 
20 1H). 4.45 (br d. 1H). 4.55 (brs, 1H), 4.60 (s. 1H), 5.10 (s, 1H). 6.64 (d, 1H), 
7.19-8.20 (m, 16H), 8.85 (s. 1H). 8.95(s. 1H). 
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ExaiTIDl S6 




5 N-[2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4>ylinethyl)-4-(1 - 
naphthalenyicarbonyl)-1 H-1 ,4-benzodiazepin-8-yl]-3- 
methylbenzamide, dihydroehioride. 

Example 56 was prepared from m-toluoyi chloride and Example 26 
10 as described for Example 27, with stirring for 16 hr. The HCI salt was fomied 
directly from the crude product to provide a 94% yield of Example 56 as a 
brown solid. 
MS (M+H)+ 516 

1H NMR (270 MHz. CD3OD): d 8.8 (d, 1H, J = 20 Hz), 8.15-7.2 (m, 14H), 6.8 
15 (d. 0.5 H, J = 7 Hz), 5.95 (d. 0.5 H. J = 7 Hz). 4.98 (s, 1H). 4.7-4.19 (m, 3H). 
4.19-3.9 (m, 1H), 3.52-3.2 (m. 1.5H). 3.25-3.15 (m, 0.5H), 3.1-2.8 (m. 1H). 
2.46-2.33 (m, 3H). 
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Example S7 




5 N-[2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl}-4-(1. 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepin-8-yl].4- 

methylbenzamide, dihydrechiorlde. 

Example 57 was prepared from p-toluoyi chloride and Example 26 
10 as described for Example 56. 
MS (M+H)-*- 516 

lH NMR (270 MHz, CD3OD): d 8.8 (d. 1H. J = 20 Hz). 8.15-7.72 (m, 5H), 7.7- 
7.2 (m, 9H), 6.77 (d. 0.5H, J = 7 Hz). 5.92 (d, 0.5H. J = 7 Hz), 4.98 (s, 1H). 
4.7-4.19 (m, 3H), 4.12-3.9 (m. IN), 3.52-3.2 (m. 1.5H). 3.25-3.15 (m. 0.5H). 
15 3.1 -2.8 (m, 1 H). 2.46-2.33 (m. 3H). 
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Exampi sg 




3-Chloro-N-[2,3,4,5-tetrahydro-1-(1H-lmida2ol-4-y|.methyI)-4-(l- 
naphthalenylcarbonyl)-1 H-1 ,4-benzod iazepin-8-yl]benzamide, 
dIhydrGchiorlde. 

Example 58 was prepared from 3-chJorobenzoyl chloride and 
Example 26 as described for Example 56. 
MS (M+H)+ 536 

">H NMR (270 MHz. CD3OD): d 8.87 (d. 1H, J = 20 Hz). 8.05-7.82 (m, 4H). 
7.75-7.2 (m. 10H). 6.8 (d. 0.5 H. J = 8 Hz), 5.9 (d, 0.5 H, J = 8 Hz). 4.96 (s. 
1 H), 4.65-3.9 (m. 4H), 3.4-3.3 (m, 2H), 3.05-2.9 (m, 1 H). 



7-Bromo-2,3,4,5,-tetrahydro-1-[[2-[(dlmethylamlno)-methyl3-1H- 
imidazol-4-yl]methyl].4-(1-naphthalenylcarbonyl)-1H-1,4- 
benzodiazepine, dihydrochloride. 

A stirred suspension of Example 11 (100 mg, 0.22 mmol), 
paraformaldehyde (10 mg. 0.33 mmol) and dimethylamine (40% in water. 



Example 59 
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0.041 mL) In acetic acid was h ated at 90°C for 18 h. The mixture was 
partitioned between ethyl acetate and sat. NaHCOa solution. The organic 
layer was separated, dried and concentrated In vacuo. The residue was 
purified by flash chromatography (30% M OH, 69% ethyl acetate and 1% 
NH4OH) to give a solid which was dissolved in methanol. IN HCI in ether 
was added, and the solvent removed to give Example 59 as a yellow solid 
(30 mg. 23%). 
MS (M+H)+ 518 




7-(4-Chiorophenyl)-2,3,4,5-tetrahydro-1-(1H-iinicfazol-4- 
15 ylmethyl)-4-(1 -naphthalenyicarbonyl)-1 H-1 ,4-benzodiazepme, 
dihydrochloride. 



A solution of Compound A of Example 37 (0.142 g, 0.2 mmol) In 
DMF (5 mL) and THF (10 mL) was degassed for 5 min with argon. 

20 Tetrakis(triphenylphosphine)palladium (0.10 g. 0.08 mmol) was added and 
the solution was degassed for 20 min with argon. Sodium carbonate (0.1 1g, 
0.8 mmol) in degassed H2O (2 mL) was added, followed by 4- 
chlorobenzeneboronic acid (0.17 g, 1.1 mmol). The resulting solution was 
heated to 110°C for 14 hrs. The solvent was evaporated, the residue was 

25 dissolved in CH2CI2 (15 mL), and the solution was treated with HSiMea (3 
eq) and TFA (10 eq). The solvent was evaporated and the residue was 
purified by prep HPLC and converted to HCI salt as described for Example 
48 to provide ExampI 60 (40 mg, 40%) as a gray solid. 
MS (M+H)+ 493 
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iH-NMR (CD3OD, 300MHz) d 2.95 (brm, 1H). 3.30 (m. 1H), 4.00 (brs. 1H), 
4.20 (br s. 1H), 4.40 (br d. 1H). 4.60 (m, 1H). 4.65 (m. 1H). 5.05 (s. 1H). 6.05 
(d, 1H), 7.00 (d. 1H). 7.15-8.10 (m, 13H). 8.85 (s. 1H), 8.95 (s. 1H). 



Example 61 




7-(3-Aminophenyl)-2,3,4,5-tetrahydro-1-(1H-imidazol-4- 
yimethy I)-4-(1 -naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine, 
trihydroehloride. 

Compound 61 was prepared as a gray solid In 45% yield from 
Compound A of Example 37 and 3-aminobenzeneboronlc acid (0.17 g, 1.1 
mmol) as described for Example 60. 
MS (M+H)+ 474 

1 H-NMR (CD3OD, 300MHz) d 2.95 (br m, 1H). 3.30 (m, 1 H), 4.00 (br s. 1 H). 
4.20 (brs. 1H). 4.40 (br d, 1H). 4.60 (m. 1H), 4.65 (m, 1H), 5.05 (s, 1H), 6.05 
(d, IN), 7.00 (d. 1H). 7.15-8.10 (m. 13H). 8.85 (s. IN). 8.95(s. 1H). 
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Exampl 6^ 




5 1-Methyl-N-[2,3,4,5-tetrahydro-1-(1H-lmldazol-4-ylmethyl)-4-(i- 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepin-8-yl]-1 H-pyrroie-2- 
carboxamide, trihydrochloride. 

Example 26 (0.050 g, 0.12 mmol) was addedlo a solution of EDC 
10 (0.071, 0.37 mmol), HOAt (0.051 g, 0.37 mmol) and 1-methyl-2- 

pym>lecarboxylic acid (0.046 g. 0.37 mmol) in DMF (1 mL). After sttning for 
16 hr, the mixture was diluted with CHCI3 (10 mL) and NaHC03 (3 mL) and 
stin^d for 30 min. The layers were separated and the aqueous layer was 
reextracted with CHCI3 (2 x 20 mL). The combined organic layers were 
15 dried over MgS04. filtered and concentrated. The residue was purified on a 
silica gel column eluting with CHCI3 followed by CHCIs/MeOH (19/1). The 
product was treated with HCI/ether to afford a yellow solid which was 
triturated with ether few times and dried under vacuum to afford Example 62 
(0.007 g, 1 1 %) as a light brown solid. 
20 MS (M+H)+ 505 

^ H NMR ( 270 MHz. CD3OD): d 8.88 (d. 1 H, J = 21 Hz). 8.07-7.9 (m, 2.5H), 
7.72-7.4 (m, 5H). 7.3 (d. 0.5H. J = 8Hz). 7.23 (d. 0.5H, J = 8Hz), 7.16 (d, 0.5H, 
J = 8 Hz). 7.0 (m, 0.5H). 6.95-6.85 (m, 1H). 6.7 (d, 0.5H. J = 8Hz), 6.15-6.1 
(m, 1H), 5.92 (d, 0.5H, J = 8Hz), 5-4.9 (m. 2H), 4.65-4.15 (m. 4H), 3.98-3.9 (d. 
25 3H. J = 10), 3.43-3.3 (m, 2.5H), 3.05-2.87 (m, 1H). 
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Examnl 6a 




5 N-[2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(1- 
naphthaleny lcarbonyl)-1 H-1 ,4-benzodiazepin-8-yl}-3- 

furancarboxsmide, dihydFOchioride. 

Example 63 was prepared as a yellow solid from Example 26 and 
10 3-furoic acid as described for Example 62. 
MS (M+H)+ 492 

1 H NMR (270 MHz, CD3OD): d 8.88 (d, 1 H, J = 20 Hz), 8.25 (d, 1 H, J = 1 6 
Hz), 8.13-7.38 (m. 9H) 7.38 (d. 0.5H. J = 6 Hz). 7.25 (0.5 H, J = 6Hz) 7.19 (d. 
0.5H, J = 8Hz), 6.95 (d, O.SH, J = 17 Hz). 6.72-6.68 (m, 1H), 5,93 (d, 6.5H, J 
15 = 8Hz). 5.0-4.9 (m, 2H). 4.66-3,91 (m, 3.5H), 3.4-3.3 (m, 2H). 3.05-2.89 (m, 
1H). 
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ExampI 64 




7-(3-Chlorophonyl)-2,3,4,5-tetrahydro-1-(1H-lmldazol-4- 

ylmethyl)-4-(l-naphthalenylcarbonyl)-lH-1,4-benzodla2eplne, 
dihydrochloride. 

"Compound 64 was prepared as a gray solid in 55% yield from 
Compound A of Example 37 and S-chlorobenzeneboronic acid (0.17 g, l.i 
mmol) as described for Example 60. 
MS (M+H)+ 493 

iH-NMR (CD3OD, 300MHz) d 2.95 (br m. 1H). 3.30 (m. 1H). 4.00 (br s, 1H). 
4.20 (br s, 1H), 4.40 (br d. 1H). 4.60 (m. 1H). 4.65 (m, 1H). 5.05 (s, 1H)/6.05 
(d, 1H), 7.00 (d, 1H), 7.15-8.10 (m. 13H), 8.85 (s. 1H). 8.95 (s. 1H). 



2-Methyl-N-[2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)-4-(l- 
naphthal nyl arb nyi)-1H-1,4-b nzodiaz pln-8-yl]benzamid , 
dihydrochloride. 



Example 65 
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Example 65 was prepared as a light yellow solid in 23% yield from 
o-toluoyi chloride and Example 26 as described for Example 56. 
MS (M+H)+ 516 

5 1 H NMR ( 270 MHz. CD3OD): d 8.8 (d. 1 H. J = 20 Hz), 8.05-7.2 (m, 1 3.5H), 
7.1 (d. 0.5H, J = 6Hz), 6.7 (d, 0.5H. J = 8 Hz), 5.95 (d. 0.5H, J = 8 Hz). 5.1-4.9 
(m. 2H). 4.7-3.9 (m. 3H), 3.45-3.3 (m, 2H). 3.8-2.9 (m, 1H), 2.5-2.4 (d, 3H, J = 
15Hz). 

10 Example 66 




N-Phenyi-N'-[2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(1- 
naphthaleny lcarbonyl)-1 H-1 ,4-benzodiazepin-8-yl]urea, 
15 dihydrochloride. 

Phenyl isocyanate (0.016 mL, 0.15 mmol) was added to a solution 
of Example 26 (0.050 g. 0.12 mmol) and triethyl amine (0.020 mL, 0.15 
mmol) in CH2CI2 (1 mL). After stirring for 16 hr. the reaction was diluted with 

20 CHCI3 (10 mL) and NaHCOs (3 mL) and stirred for 30 min. The layers were 
separated and the aqueous layer was reextracted with CHCI3 (2 x 20 mL). 
The combined organic layers were dried over MgS04. filtered and 
concentrated. The residue purified on a silica get eluting with (19/1) 
CHCI3/CH3OH. The appropriate fractions were concentrated and the 

25 residue was treated with HCI/ether. The solid was triturated with ether 

several times and dried under vacuum to afford Example 66 (0.018 g, 25 %) 
as a light yellow solid. 
MS (M+H)+ 517 
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"•H NMR ( 400 MHz. CD3OD): d 8.83 (d, 1H, J = 19Hz). 8.07-7.89 (m, 2H). 
7.68-7.2 (m. 11. 5H). 7.07-6.98 (m. 1H) 6.85 (d. 0.5H, J = 6Hz), 6.4 (d. 0.5H. J 
= 8Hz). 5.89 (d. 0.5H. J = 8Hz). 5.1-4.9 (m. 1H), 4.69-3.9 (m. 4H). 3.45-3.3 (m 
2H). 3.05-2.88 (m,1H). 

Example 67 




2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(1 - 
naphthalenylcarbonyl)-7-(3-pyridinyl).1 H-1 ,4-benzodiazepine. 
trihydrochioride. 

Example 67 was prepared as a yellow solid In 8% yield from 
Compound A of Example 37 and 3-(tributylstannyl)pyridlne as described for 
Compound B of Example 37. 
MS: (M+H)+ 460 

Example 68 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-yimethyl)-9-methoxy-4-(1 
naphthalenylcarbonyl)-1H-1,4-diaz pine, dihydr chlorid . 
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Example 68 was prepared as a light yellow solid from 8- 
methoxyisatoic anhydride and glycine ethyl ster hydrochloride as described 
in the following multistep sequence: Compound A of Example 1; Reduction 
was accomplish d by refluxing a solution of the dione with 5 eq of borane- 
5 THF in THF for 20 hr; cooling to O'C, acidifying with 3N HCI, heating at 
100'»C for 30 min, neutralizing with 5N NaOH followed by extraction with 
methylene chloride; Compound C of Example 2; Compound D of Example 1 
MS (M+H)+ 413 

»R: (KBr)> 2R P 6 . 2 8 37 . 1732, 1630 , 1580> 147 4 . 1252. 1078, 804. 7B1 cm-1. 



Example 69 




2,3,4,5-Tetrahydro-1-(1H-imiclazol-4-ylmethyi)-4-(1- 

naphthalenylcarbonyl)-7-pheny|.1H-pyrfdo[2,3-e]-1,4-diazepine, 
trihydrochloride. 

20 A. 2,3,4,5-Tetrahydro-7-bromo-1H-pyrido[2,3-e]-1,4- 
diazepin-5-one 

To a solution of Compound A of Example 23 (100 mg. 0.61 mmol) in acetic 
acid (10 mL) was added bromine (32 jiL, 0.61 mmol). The mixture stirred for 
30 minutes after which another equivalent of bromine (32 jiL) was added to 

25 drive the reaction to completion. After an additional 30 minutes, the reaction 
was diluted with 30 mL H2O and neutralized to pH 7 with 5 N NaOH. The 
mixture was extracted with Et20 (50 mL) then with CH2CI2 (2 x 100 mL). The 
organic layers were combined, washed with brine and dried over Na2S04. 
Concentration gave Compound A as a solid (116 mg, 79%) MS 

30 (M+CH3CN)+ 283. 
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B. 2,3,4,5-T trahydro-7-phenyl-1H-pyrido[2,3-e]-1,4- 
diaz pin-5-on 

A solution of Compound A (27 mg, 0.11 mmol), PhB(OH)2 (34 mg, 
5 0.28 mmol), and K3PO4 (59 mg, 0.28 mmol) in aniiydrous DMF (0.6 mL) and 
anhydrous THF (0.6 mL) was degassed by bubbling with a stream of N2 for 1 
hour. To this solution was added recrystallized Pd(PPh3)4 and the solution 
was wanned to es^C for 30 hours. The mixture was cooled to room 
temperature and diluted with CH2CI2 (6 mL). This was extracted with 10% 

10 LiCI and the aqueous layer back-extracted once with CH2CI2 (6 mL). The 
organic layers were combined and washed with 1 N HCI. The organic layer 
was discarded, and the aqueous layer was basified with 5 N NaOH and 
extracted with CH2CI2 (3x10 mL). These organic layers were washed once 
more with 10% LiCI, dried over Na2S04 and concentrated to give 

15 Compound B as a white solid (18 mg, 70%). MS (M+H+CH3CN)+ 281. 

C . 2,3,4,5-Tetrahydro-7-phenyl-1 H-pyrido[2,3-e]-1 ,4- 
diazepine 

Compound C was prepared as described for Compound B of 
20 Example 23, with rofluxing for 60 hours. The crude material was 

chromatographed (flash silica, 230-400 mesh, 5-10% MeOH/CHCIs) to give 
Compound C as a white solid (34%). MS (M+H+CHsCN)* 267. 



D . 2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethy l)-4-(l - 
25 naphthalenylcarbonyl)-7-phenyl-1 H-pyrido[2,3-e]-1 ,4-diazepine, 
trihydrochloride. 

Example 69 was prepared as a fluffy white solid in 36% overall 
yield from Compound C as described for Compound C of Example 23 and 
Compound D of Example 23, with a total of 6 aliquots of aldehyde and 
30 hydride necessary to drive the reaction to completion. 
MS (M+H)+ 460 

Analysis calculated for C29H25N5O •S HCI. 
Calc'd: C, 61.22; H, 4,96; N, 12.31. 
Found: C, 61 .50 H, 5.21 ; N, 1 2.29. 



o 
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Exampl 7n 




SMe 



5 (R)-2,3,4,5-Tetrahydro-1 -(1 H-iniidazol-4-ylmethyl)-3-[2- 
(methy lthlo)ethyl]-4-(1 -naphthaleny lcarbonyl)-1 H-1 ,4- 
benzodiazepine, hydrochloride. 

Example 70 was prepared as a yellow solid from Isatolc anhydride 
1 0 and-L^methionine^ methyl ester hydrochloride as described in the following 

sequence: Compound A of Example 1, with refluxing for 18 hours. 

evaporation of solvent and partitioning between IN hydrochloric acid and 

dichloromethane; Example 17. except that the free base was carried on; 

Compound C of Example 2, with flash chromatography on silica eluting with 
1 5 ethyl acetate.hexane (1 :2); Compound D of Example 1 . mp 1 45-1 50«C. 

MS (M+H)+ 456 

Analysis calculated for C27H28N4OS ^l.e H2O -LS HOI. 
Calc'd: C. 60.86; H, 6.15; N. 10.51; S, 8.65; CI. 6.02. 
Found: C, 60.96; H, 5.67; N, 10.14; S. 8.39; CI, 5.68. 
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Examol 71 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylinethyl)-4-(1- 

naphthalenylcarbonyl)-3-(phenylniethyl)-1H-1,4-benzodiazepine, 
hydrochloride. 

Example 71 was prepared as a yellow solidjrom isatoic anhydride 

and D,L-phenylalanine-0 methyl ester hydrochloride as described for 
Example 70. mp 78-80*0. 
MS (M+H)+ 473 

Analysis calculated for C31H28N4O -l.e H2O •LB HCI. 
Calc'd: C, 65.66; H, 5.87; N. 9,88; CI, 1 1 .25. 
Found: C, 65.85; H, 5.68; N, 9.64; CI. 1 1.55. 



2,3,4,5-Tetrahydro-3-(2-hydroxyethyl}-l -(1 H-imidazol-4- 

yimethyl)-4-(1-naphthalenylcarbonyl)-1H-1,4-benzodiazepine, 
trifluoroacetate. 

Example 72 was prepared as a white solid from isatoic anhydride 
and 0,L-aspartate-O-dimethyl ester hydrochloride as described for Example 



Example 72 
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70, xcept that 5 equivalents of lithium aluminum hydride were used in the 
reduction step, and the final product was purified by preparative HPLC 
(gradient of aqueous methanol with 0.1% TFA). mp 155-1 60*C. 
MS (M+H)+ 427 
5 Analysis calculated for C26H26N4O2 .0 H2O •! .3 TFA. 
Calc'd: C, 57.95; H. 4.98; N. 9.45; CI. 1 1.25. 
Found: C, 58.09; H, 4.71 ; N, 9.32; CI, 1 1 .55. 



2,3,4,5-Tetrahydro-4-(1 H-imidazol-4-ylmethyl)-3-[2- 

(methylthio)ethyI]-4-(1-naphthalenylcarbonyl)-1H-1,4- 
15 benzodiazepine, trifluoroacetate. 

Example 73 was prepared from 2,3.4,5-tetrahydro-3-[2- 
(methyIthio)ethyl]-1H-1,4-benzodiazepine (prepared from D,L-methionine-0 
methyl ester hydrochloride as described in Example 70) by the following 

20 procedure: Compound A of Example 4; Compound C of Example 2. carried 
on without purification; Compound C of Example 4; Compound D of Example 
1, with purification by preparative HPLC (gradient of aqueous methanol with 
0.1% TFA). mp ISO-ISS^C. 
MS {M+H)+ 456 

25 Analysis calculated for C27H28N4OS -1 .5 H2O -1 .3 TFA. 
Calc'd: C. 56.27; H. 5.15; N, 8.87; S, 5.07; F. 1 1 .73. 
Found: 0. 56.24; H, 4.84; N, 8.74; S, 5.10; F, 12.05. 



Example 73 



10 
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5 (S)-2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(1- 

naphthaienylcarbonyl)-3-(phenylinethyl)-1 H-1 ,4-benzodiazepine, 
trifluoroacetate. 

Example 74 was prepared as a white solid from isatoic anhydride 
"10 and L-phehylalanine-O^ethyl ester hydrochloride as described for Example 
70, with final purification by preparative HPLC (gradient of aqueous 
methanol with 0.1% TFA). mp 152-154°C. 
MS (M+H)+ 473 

Analysis calculated for C31 H28N4O -1 .0 H2O '1 .2 TFA. 
15 Calc'd: C, 63.94; H, 5.01 N, 8.93; CI, 10.90. 
Found: C, 64.12; H, 4.87; N, 8.73; CI, 1 1 .01 . 



Example 75 



20 




4-Acetyl-7-bromo-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)- 
3-(phenyim thyl)-1H-1,4-b nzodiaz pine, hydrochloride. 
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A. 7-Br mo-2,3,4,5-T trahydro-3-(phenyimethyl)-lH-1,4- 
b nzodiaz pin-2,5-di n 

A mixture of bromoisatoic anhydride (2.93 g, 12.1 mmol), D,L- 
phenylalanine-O methyl ester hydrochloride satt (2.62 g, 12.1 mmol), 
5 dimethylaminopyridine (100 mg, catalytic) and pyridine (50 ml) was refluxed 
(bath temperature -140 "C) under argon for 48 hours. The solution was 
concentrated in vacuo to a semi-solid and the residue was suspended in 
INHCI (200 mL) and dichloromethane (200 mL). The resultant precipitate 
was filtered and washed with dichloromethane (50 mL) and dried in vacuo at 
10 50»C for 1 6 hrs to provide Compound A (1 .1 g. 26 %) as a gray solid. 

B. 7-Bromo-2,3,4,S-Tetrahydro-3-(phenylmethyl)-l H-1 ,4- 
benzodiazepine 

To a SGlation of GompGiind A (5G0 mg, 1 .45 mmo}) in ethylene 
9]y?S'^®i^y' ether (anhydrous, 50 mL) under argon at 0° C^was slowly 
added a solution of BHs.THF (20 mL. 1M solution in THF). The solution was 
allowed to wamrt to room temperature, heated to reflux for 18 houre, cooled 
to °C, quenched with methanol (5 mL), and concentrated in vacuo to an oil. 
The oil was treated with 6 M HCI ( 1 00 mL), on a steam bath for 2 hours, 
20 during which time partial dissolution occuned. The mixture was cooled to 
CC and adjusted to pH 10 with solid NaOH. The resultant mixture was 
partitioned in ethyl acetate (200 mL) and extracted with ethyl acetate (2 x 
100 mL). dried (Na2S04) and concentrated in vacuo to provide Compound 
B as a brown solid (300 mg. 0.94 mm. 65 %) 

C . 4-Acetyl-7-bromo-2,3,4,5-tetrahydro-3-(phenylmethyl)- 
1 H>1 ,4-benzodiazepine 

A mixture of Compound B (200 mg, 0.63 mmol), dichloromethane 
(5 mL). and aqueous sodium hydroxide (1 ml. IN) was combined and cooled 
to 0°C. Acetyl chloride (66 mL, 0.94 mmol) was added to the mixture, and 
after stirring for 2 hour at OX aqueous sodium hydroxide (20 ml, IN) and 
dichloromethane (50 mL) were added, followed by extraction with 
dichloromethane (50 mL). The organic portions were combined, dried 
(Na2S04), and concentrated to a cnide oil (230 mg. 100 %). 



25 



30 
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D. 4-Aeetyl-7-br m -2,3,4,5-t trahyciro-1-(1H-imIdazol-4. 
ylmethyl).3-(ph nylm thyl)-1H-1,4-b nzodiaz pine 

Example 75 was prepared as a white solid from Compound C as 
describ d for Compound D of Example 1. with purification of the final product 
5 by preparative HPLC (gradient of aqueous methanol with 0.1% TFA) mp 
112«C. 

MS (M+H)+ 440 

Analysis calculated for C22H23N40Br •0.5 H2O '1. 3 TFA. 
Calc'd: C. 49.53; H, 4.27 N, 9.39; F. 12.42. 
D Found: C, 49.44; H. 4.07; N, 9.34; F, 12.32. 



2,3,4,5-Tetrahydro-4-(1H-imidazol-4-ylmethyl)-1-(1- 
naphthalenyl-carbonyl)-3-(phenyimethyi)-1 H-1 ,4- 
benzodiazepine, 1.5 hydrochloride. 

Example 76 was prepared as a white solid from 2,3,4,5-tetrahydro- 
3-(phenylmethyl)-1 H-1 ,4-ben2odia2epine (prepared as described in 
Example 71) by the following procedure: Compound A of Example 4; 
Compound C of Example 2, with catalytic pyridine and purification on silica 
eluting with hexane: ethyl acetate (4:1); Compound C of Example 4; 
Compound D of Example 1, with purification by preparative HPLC (gradient 
of aqueous methanol with 0.1% TFA). mp 1 17-120''C. 
MS (M+H)+ 473 

Analysis calculated for C3lH28N40Br •0.8 H2O '1.52 TFA. 
Calc'd: C, 61.92; H, 4.75 N, 8.48; F, 13.12. 
Found: C, 62.31 ; H, 4.40; N. 8.09; F. 12.76. 



Example 76 
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1H2 



5 7-Bromo-1,2,3,5-tetrahydro-1-(1H-imidazoi-4-ylmethyl)-3- 

(phenylmethyl)-4H-1,4-benzodiazepine-4-carboxamide, 
trifluorpacetate. 

A. 7-Bromo-1,2,3,5-tatrahydro-3-(phenyimethyl)-4H-1,4- 
10 benzodiazepine-4-carboxamide 

A mixture of Compound B of Example 75 (200 mg, 0.63 mmol, ), 
THF (20 mL), and trimethylsilylisocyanate (0.13 mL, 0.95 mmol) was stirred 
under argon at room temperature for 18 hours. Water was added to the 
solution (5 mL), followed by aqueous hydrochloric acid ( 20 ml, 1 N). The 
15 mixture was extracted with ethyl acetate (2 x 100 mL), the organic extracts 
were combined, dried (MgS04), and concentrated in vacuo to provide 
Compound A as a yellow solid (200 mg. 88 %) 

B. 7-Bromo-1,2,3,5-tetrahydro'1-(1H-imidazol-4-ylmethyl)- 
20 3-(phenylmethyi)-4H-1 ,4-benzodiazepine-4>carboxamide, 

trifluoroacetate. 

Example 77 was prepared as a white solid from Compound A as 
described for Compound D of Example 1 , with purification by preparative 
HPLC (gradient of aqueous methanol with 0.1% TFA). mp 162-1 65**C. 
25 MS(M+H)+440 

Analysis calculated for C2lH22N50Br •0.3 H2O •1.2 TFA. 
Calc'd: C, 48.24; H. 4.12 N. 12.02; Br. 13.72; F, 1 1.74. 
Found: C. 48.23; H. 3.91 ; N, 1 1 .95; Br, 1 3.63; F. 1 1 .39. 
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Example 7ft 




7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-{midazol-4-ylmethyl).4. 
(methylsulf onyl)-3-(phonylmethyl)-1 H-1 ,4-benzodla2epfne, 
hydrQchloride 

A. 7-Birbmo-2,3,4,5-tetrahydrb-4-(methylsulfonyO^^ 
(phenyimethy l)-1 H-1 ,4-benzodiazepine 

A mixture of Compound B of Example 75 (1.0 g. 3.15 mmol, ), THF 
(20 mL), DIEA (0.6 mL, 6.3 mmol) and methanesulfonyi chloride (0.5 mL, 6.3 
mmol) was stimed under argon at room tempeiature for 2 hours. The mixture 
was partitioned in aqueous hydrochloric acid (100 ml. 1 N), and ethyl acetate 
(100 mL). The aqueous phase was extracted with ethyl acetate (2 x 100 mL) 
and the combined organic layers were combined, dried (MgS04) and 
concentrated under vacuum to provide an oil. The oil was flash 
chromatographed (50 g silica eluted with hexanerethyl acetate (3:1) to 
provide Compound A as a clear oil (330 mg, 27 %). 

B. 7-Bromo-2,3,4,5-tctrahydro-1-(l H-lmldazol-4-ylmethyt). 
4.(methyi8ulf onyl)-3-(phenylmethyl)-1 H-1 ,4-benzodlazepine, 
hydrochloride 

To a stirred solution of Compound A (330 mg, 0.84 mmol), formyl 
imidazole (120 mg, 1.26 mmol). dichloroethane (10 mL) and acetic acid (2 
mL) at room temperature was added sodium triacetoxyborohydride (267 mg, 
1.26 mmole). The solution was stin-ed for 1 hour, diluted with ethyl acetate 
(20 mL) and ammonium hydroxide (2 ml, cone), and stin-ed for an additional 
18 hours. The mixture was extract d with ethyl acetate (2 x 25 mL), and the 
combined organic extracts were washed with aqueous sodium bicarbonate 
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(25 ml, saturated solution) and ammonium chloride (25 mL, sat aqueous 
solution), dried (Na2S04). and concentrated in vacuo to a semi-solid. The 
crude was purified by preparative HPLC (gradient of aqueous methanol with 
0.1% TFA) and lyophilized to provide the TFA salt of Example 78 as a white 
5 solid (330 mg, 83 %), mp 1 18-120 "C. This material was dissolved in 
methanol (3 mL) and 1M HCI (3 mL) was added. The solution was 
evaporated and the residue triturated with methylene chloride to prt>vide 
Example 78 as a white solid, mp 178-180 "C. 
MS (M+H)+ 476 

10 Analysis calculated for C21 H23N402SBr •0.25 H2O -1 .2 HCI. 
Calc'd: C, 48.17; H. 4.75 N. 10.70; S, 6.12; CI. 8.12; Br, 15.26. 
Found: C. 48.53; H. 4.60; N. 10.25; S, 6.95; CI, 8.27; Br, 14.93. 



Example 79 




4-Acetyl-2,3,4,5-tetrahydro-1-(1H-lmidazol-4-ylmetfiyl)-7-phenyl- 
20 3-(phenyimethyl)-1H-1,4-benzodlazepine, trifluoroacetate. 

A. 4-Acetyl-2,3,4,5-tetrahydro-7-phenyi-3-(phenyimethyl)- 
1 H>1 ,4-benzodlazepine 

To a solution of Compound C of Example 75 (500 mg, 1.39 mmol) 
25 in toluene (20 mL.). and NaHC03 (5 mL, sat solution) under argon was 

added a solution of phenylboronic acid (340 mg. 2.8 mmol, in 2 mL ethanol). 
Tetraklstriphenylphosphine palladium(O) (42 mg. 0.07 mmol) was added to 
th mixture and it was brought to reflux under argon for three hours. The 
mixture was poured into brine, extracted with ethyl acetate (2 x 100 mL), the 
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organics combineSind dried (MgS04), and concentrated in vacuo to 
provide a crude red oil. which was purified by flash chromatography (50 g 
silica eluted with hexan :ethyl acetate 1:1 to provide Compound A as a 
white solid (290 mg, 59 %). 

5 

B. 4-Acetyl-2,3,4,5-tetrahydro-1-(1H-lmidazol-4-ylmethyl)-7- 
phenyl-3-(phenylmethyl).1 H-1 ,4-benzodiazepine, 
trifiuoroacetate. 

Example 79 was prepared as a white solid in 79% yield from 
10 Compound A as described for Compound D of Example 1 , with purification 
by preparative HPLC (gradient of aqueous methanol with 0.1% TFA). mp 

lao-ias^c. 

MS (M+H)-»- 437 

Analysis calculated for C28H28N4O 'I.S H2O -LOS TFA. 
15 Calc'd: C, 62.36; H, 5.50 N, 9.66; F. 1 0.32. 
Found: C/ 62.42; H/ 5.17; N. 9.61 ; F; fa^^^ 



Example SO 



20 




4-Acetyl-7-broino-3-[(4-chlorophenyl)methyl}-2,3,4,5-tetrahydro- 
1 -(1 H-imidazol-4-yimethyl)-1 H-1 .4-benzodiazepine, 
dfhydrochloride. 

25 

A. D,L-N-(2-Amino-5-bromobenzoyl)-4-chlorophenyialanine 

D,L-4-chlorophenylalanine (prepared from N-Boc-D,L-4- 
chlorophenylalanine and 4N HCI In dioxane with dimethyl sulfide) and 6- 
bromoisoatoic anhydride (1.0 g, 4.15 mmol) were combined in pyridine (50 
30 mL) and the mixture was refluxed for 4 h. The mixture was cooled, 
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concentrated and the r srdue was partitioned b tween water (200 mL) and 
ethyl ac tate (200mL). The organic layer was washed with water 
(3X100mL), brine (50 mL). dried (MgS04) and concentrated to yield 
Compound A as a yellowish glass (450 mg, 27 %), MS (M+H)+ 398. 

B. 7.bromo-3-£(4-chlorophenyl)methylJ-2,3,4,5-tetrahydro- 
1 H-1 ,4-benzodiazepin-2,5-dione 

Compound A (450 mg, 1.13 mmol),EDC (737 mg. 3.85 mmol), and 
HOBt (519 mg, 3.85 mmol) were dissolved in DMF (10 mL) and DIEA (0.52 
10 mL. 2.96 mmol) was added at once. The mixture was stirred for 16 h , 

poured into water (100 mL) and the product was extracted with ethyl acetate 
(2X50 mL). The combined ethyl acetate layers were washed with water 
(3X100 mL). brine (100 mL), dried (MgS04) and concentrated to yield 
compound ^ as a brown glass (2GG mg. 46 %), MS (M+H)+ 380 

15_ 

C . 7-bromo-3-{(4-chlorophenyl)methy l]-2,3.4,5-tetrahyclro- 
1H-1,4-benzodiazeptne 

Compound B (200 mg, 0.53 mmol) was dissolved in THF (10 mL) 
and borane (1M in THF, 4 mL, 4 mmol) was added. The solution was 
20 refluxed for 3 h and cooled to room temperature. Methanol (5 mL) was 

added and the solution was concentrated. SN HCI (10 mL) was added to the 
concentrate and the mixture was refluxed for 4 h. The mixture was cooled to 
room temperature, neutralized to pH 6 with 50% NaOH and extracted with 
methylene chloride (3X50 mL). The organic layers were combined washed 
with bnne (30 mL). dried (MgS04) and concentrated to yield compound C as 
a slightly yellow glass (60 mg, 32 %), MS (M+H)+ 352. 

D . '*-Acetyl-7-bromo-3-((4-chlorophenyl)methylJ-2,3,4,5. 
tetrahydro-1 H-1 ,4-benzodiazeplne 

Compound D (60 mg, 0.17 mmol) was dissolved in THF (5 mL) and 
DIEA (30 iiL. 0.17 mmol) was added followed by acetyl chloride (12 jiL, 0.17 
mmol). The solution was stirred for 30 min. concentrated, redissolved in 
ethyl acetate (50 mL) and washed with water (3X20 mL). The organic layer 
was dried (MgS04) and concentrated to yield Compound D as a light brown 
glass. 



^5 
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E. 4-A etyl-7-br mo-3.[(4-chl r phenyl)m thyl]-2,3,4,5- 
tetrahydr -1-(1H-iinidazol-4-ylm thyl)-1H-1,4-benzodia2epjn , 
dihydrochi rid 

Example E was prepared from Compound D as a white solid in 
5 1 3% yield as described for Compound D of Example 1 , with purification by 
preparative HPLC (YMC S-5 ODS-A column, 30 X 250 mm; solvent A. 0.1% 
TFA in 90% water, 10 % methanol; solvent B. 0.1% TFA In 10% water- 90% 
methanol: 20-100% B in 60 min. flow rate 25 mL/min) and conversion to the 
HCI salt by adding IN HCI to methanol solution of the TFA salt and 
10 lyophifizing. 

MS (M+H)+ 475 

iH-NMR (CD3OD, 400 MHz) d 8.85 (1H. s), 7.49-7.15 (7H, m). 6.81 (1H, m). 
4-60 (2H. m). 4.49-4.35 (2H. m). 3.63 (1 H, m), 2.84-2.63 (2H. m), 2 07 (2H 
m), 1.94(3Hs). 



15 



Example 81 




20 4-Acetyl-2.3,4,5-tetrahydro-1 -(1 H-jmi dazol-4-y lmethyl)-3- 
(phenylmethy i)-1 H-naphtho[2,3-e]-1 ,4-diazepine, 
monchydroehloride. 

A. 2,3,4,5-Tetrahydro-3-(phenylmethyl)-1 H-naphtho[2,3-e]- 
25 1,4-diazepin-2,5-dione 

A solution of the 2,3-naphthyl analog of isatoic anhydride (prepared 
from 3-amino-2-naphthoic acid , 2.3 eq of triphosgene and triethyl amine in 
acetonitrile), D,L-phenylalanine (0.77g, 4.7 mmol) and pyridine 
hydrochloride (540 nng. 4.7 mmol) in pyridine (60 mL) was refluxed for 20 h 
30 under nitrogen followed by concentration to an oil. Water (100 mL) was 
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added and the solution was triturated to give a brown solid. This material 
was filtered and dried und r high vacuum to giv 1.3g (87%) of Compound A 
as a brown solid. MS (M+H)+ 317. 



5 B. 4-Acetyl-2,3,4,5-tetrahydro-1-(lH-imidazol-4-ylmethyl)-3- 
(phenylmethyl).l H-naphtho[2,3-e]-1 ,4-diazepine, 
monohydrochloride. 

Example 81 was prepared as an offwhite solid from Compound A 
by the following procedure: Compound C of Example 80; Compound D of 
10 Example 80, with stimng for 1 hour and with purification by flash 

chromatography on silica with ethyl acetate.hexanes (1:5-1:1); Compound E 
of Example 80. 
MS (M+H)+ 41 1 

Analysis calculated for C26H26N4O •1.19 HoO 'I.S HCI. 
15 Calc'd: C, 64^44; H, 6.17 N, 1 1.02; CI. 10.71. 
Found: C, 64^04; H. 6.38; N. i 1.40; CI, loVso. ^ 



Example 82 



20 




N-Cyclohexyl-N'-[2,3,4,5-tetrahydro-1 -(l H-imidazol-4.ylmethyl)- 

4-(1-naphthalenylcarbonyl)-1H-1,4-benzodiazepin-8-yl]urea, 
dihydrochloride. 

Example 82 was prepared from cyclohexylisocyanate as described 
for Example 66, with column chromatography performed wHh CHCI3/CH3OH 
(19/1 then 9/1). 
MS (M+H)+ 523 
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IH NMR (270 MHz, CD3OD): d 8.83 (d. 1H. J = 19 Hz). 8.0-7.89 (m. 2.5H) 
7.63-7.3 (m. 6.5H). 7.23 (d, 0.5H. J =7Hz). 6.8 (d, 0.5H. J = 8Hz). 6.31 (d. 
0.5H, J = 7 Hz). 5.83 (d. 0.5H. J = 8Hz), 4.8 (s. 1H). 4.6-3.8 (m. 4H), 3.6-3.5 
(m, 1H). 3.45-3.3 (m, 2H). 3.0-2.8 (m, 1H), 1.9-1.58 (m, 5H). 1.48-1.13 (m. 



2,3,4,5-Tetrahydro-1-(1H-imidazol-4>ylmethyl)-4- 
(methylsulf onyl)-3-(phenylmethyl)-1 H.naphtho[2,3-e].1 ,4- 
diazepine, monohydrochloride. 

Example 83 was prepared as an offwhite solid from 2,3,4,5- 
tetrahydro-3-(phenylmethyl)-1 H-naphtho[2,3-e]-1 ,4-diazepine (prepared at 
described in Example 81) as described in Example 78. 
MS (M+H)+ 447 

iH-NMR (CDCI3. 400 MHz) d 8.72 (IH.m). 7.7-7.1 (12H, m). 5.01 (1H. m). 
20 4.43 (1H. s). 4.41 (1H, s) 3.62 (IN, m). 3.15 (IH, m). 2.95 (1H. m), 2.72 (1H, 
m), 2.3 (3H, s). 



5 5H). 



Example 6a 




10 
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Example RA 




5 2,2-Diniethyl-N-[2,3,4,5-tetrahydro-1 -(1 H-i midazol-4-ylmethy IM- 
(1-naphthalenyicarbonyl)-1H-1,4-benzodiazepin-8- 
yljpropanamide, di hydrochloride. 

Example 84 waT prepared Example 26 anf pivaloyi chloride as 
10 described for Example 27. 
MS (M+H)+ 482 

iH NMR ( 270 MHz, CD3OD): d 8.88 (d. 1H, J = 20 Hz), 8.05-7.89 (m. 2H). 
7.8-7.4 (m, 6.5H). 7.35 (d, 0.5H, J = 7 Hz), 7.22 (d. 0.5H, J = 7 Hz), 7.1 (d, 
0.5H, J = 8Hz), 6.6 (d, 0.5H, J = 8Hz), 5.9 (d. 0.5H. J = 8Hz), 4.6 (s. 1H), 4.5 
15 (m. 2H), 4.22-3.9 (m. 2H), 3.4-3.3 (m, 2H), 3.05-2.85 (q, 1 H). 1 .3 (d, 9H, J = 
16Hz). 



Example 85 



20 




2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyJ).4-(1 - 
naphthal nylsulf nyl)-7-ph nyMH-1,4-b nzodiazepin 
mon hydrochloride. 
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A. 2,3,4,5-T trahydro-4-(1-naphthal nylsulfonyi)-7-ph nyl- 
1H-1,4-b nz diazepin 

To a solution of Compound B of Example 12 (500 mg, 2.2 mmol) in 
5 dichloromethane (20 mL) was added 1-naphthylsulfonyl chloride (500 mg, 
2.2 mmol) and triethylamine (0.31 mL. 2.2 mmol). The solution was stirred 
for 1 h and concentrated. The residue was partitioned between saturated 
aqueous sodium bicarbonate (30 mL) and ethyl acetate (40 mL). The 
organic layer was washed with saturated aqueous sodium bicarbonate 
10 (2x30 mL), water (1x30 mL), 1M aqueous potassium hydrogen sulfate (3x30 
mL), dried (Na2S04) and concentrated to give 800 mg (88%) of Compound 
A a s a white solid. MS (M+H)+ 415.2 

B . 2,3,4, 5-Tetrahydro-1 -(1H-i midazol-4-ylmethy>)-4-(1 - 
15 naphthalenylsulf onyl)-7-phenyl-1 H-1 ,4-benzodiazepine, 
moriohydrochTorlde ~ ~ ~ ~ ~ " 

Example 85 was prepared as an offwhite solid in 83% yield from 
Compound A as described for Compound D of Example 1 . 
MS(M+H)+415 

20 iH-NMR (CD3OD, 270 MHz) d 8.83 (1H. s). 8.5 (1H, m), 8.24 (1H. d. J==8Hz). 
8.1 1 (1H, J=8 Hz). 7.94 (1H, m). 7.61-7.25 (9H, m), 7.02 (1H. d, J=8 Hz). 4.61 
(2H, s), 4.41 (2H, s) 3.52 (2H, m). 3.09 (2H, m). 



25 



Example B6 




4-Acetyl-7-bromo-2,3,4,5-tetrahydro-1-(1H-imidazoi-4-yimethyl)- 
3-(2-naphthalenylm thyl)-1H-1,4-benz diaz pin , 
30 dihydr chl ride. 
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10 



Example 86 was prepared as a white solid from D,L-2- 
naphthylalanine as described for Example 80. 
MS (M+H)+ 475 

iH-NMR (CD3OD. 400 MHz) d 8.81 (1H. s). 7.84 (4H. m). 7.70 (1H. m). 7.50- 
7.25 (5H. m). 6.87 {1H, m), 4.73-4.54 (3H, m). 4.43 (1H, m). 3.73 (IH. m), 
3.23 (1H. m). 3.05 (IH. m). 2.93 (IH. m). 2.13 (IN, m), 2.05 (3H. s). 

Example 117 




4-Acety|.7-bromo-2,3,4,5-tetrahydro-l-(1H-fmidazol-4-yImethyl)- 
3-(1 -naphthalenylmethyl)-1 H-1 ,4-benzodiazepine, 
15 dfhydrochloride. 



Example 87 was prepared as a white solid from D,L-1- 
naphthylalanine as described for Example 80. 
MS (M+H)+ 475 

20 IH-NMR (CD3OD. 400 MHz) d 8.53 (IH. s). 7.87 (IH. m). 7.74 (IN. m). 7.55- 
7.23 (8H. m), 6.74 (IH. m). 4,57-4.43 (2H, m). 4.15 (IH. m). 3.90 (IH. m), 
3.83 (IH. m). 3.48 (2H. m), 3.12 (IH. m). 3.00 (IH. m). 2.06 (2H. m). 2.01 (3H. 
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Example an 




5 7-(2-ChIorophenyl)-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4- 

yImethyl)-4-(1-naphthalenylcarbonyl)-1H-1,4-benzodlazeplne, 
dj hydrochloride- 

/f. 2-Chlorobenzenebordnic acid 

Borane-THF (100 mL, 100 mmol) was slowly added to a mixture of 
2-bromochiorobenzene (5.4 mL. 46 mmol) and magnesium (ribbon. 1.12 g, 
46 mmol). The flask was placed in a water bath and sonicated overnight. 
Water (30 mL) was slowly added to destroy excess borane. The aqueous 
solution was refluxed for 2 hrs. The solvent was evaporated and the residue 
15 was neutralized with aq HCI. The aqueous solution was extracted with ether 
(2x50 mL), dried (Na2S04) and evaporated to afford Compound A (6.24 g, 
86%). 

B. 7-(2-Chlorophenyl)-2,3,4,5-tetrahydro-1-(1H-imidazol-4- 
20 ylmethyl)-4-(1.naphthalenylcarbonyl)-1H-1,4-benzodiazepine, 
dihydrochloride 

Example 88 was prepared as a gray solid in 55% yield from 
Compound A and Compound A of Example 37 as described for Example 60. 
MS (M+H)+ 493 

25 1 H-NMR (CD3OD, SOOMHz) d 2.95 (br m. 1 H). 3.30 (m, 1 H), 4.00 (br s, 1 H). 
4.20 (br s. 1 H). 4.40 (br d, 1 H). 4.60 (m. 1 H), 4.65(m, 1 H), 5.05 (s. 1 H), 6.05 
(d. 1H), 7.00 (d, 1H). 7.15-8.10(m, 13H), 8.85 (s, 1H). 8.95(s. 1H). 
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Example 89 




5 2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyI-1 H-1 ,4- 
benzodiazepine, monohydrochloride. 

A solution of 2,3.4,5-!etrahydro^.[(l ,1-dimethy!e!hoxy)-GarboRy!]-7- 
phenyl-1H-1,4-benzodiazepine (prepared from Compound B of Example 12 

0 as described for Compound A of Example 4. 6.20 g) and 4.formyl lmid^ole 
(0.52 g, 5.6 mmol) in CH2CI2 (10 mL) and acetic acid (2 mL) was stirred for 
40 min. Sodium triacetoxyborohydride (0.9 g. 6 mmol) was added and 
stirring was continued for 4 hrs. Sodium bicarbonate (sat., 5 mL) and 
ammonium hydroxide (cone, 5 mL) were added and the mixture was stirred 

) for another 3 hrs. The aqueous layer was extracted with CH2CI2 (3x50 mL). 
The combined organic layers were washed with IN NaOH (2x10 mL) and 
cone. NH4OH (10 mL), dried (Na2S04) and evaporated. The residual solid 
was stirred In MeOH (5 mL) and aqueous HCI in dioxane (4 M, 10 mL) 
overnight. The solvent was evaporated and the residue was triturated with 
CHCI3 to give a solid (0.35 g) which was purified by preparative HPLC 
(methanol/water gradient with 0.1% TFA) and converted to the HCI salt by 
lyophilization from 1M HCI (5 mL) to provide Example 89 (0.12 g, 57%) as an 
off white solid. 
MS (M+H)+ 305 

IH-NMR (CD3OD): 3.26 (m. 4H). 4.45 (s. 2H). 4.62 (s. 2H). 7.2-7.8 (m. 10H). 
8.95 (s.lH). 
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Exampl gn 




5 1-Methyl-N-[2,3,4,5-tetrahydro-1-(1H-lmlda2ol-4-ylmethyl)-4-(i- 
naphthalenylcarbonyi)-1 H-1 ,4-ben20diazepin-8-yl]-2- 
piperidinecafboxamicie, tfltfyciroctiioricie. 

Example 90 was prepared as a light yellow solid from Example 26 
10 and N-methyl-pipecolic acid as described for Example 62. 
MS (M+H)+ 523 

lH NMR ( 270 MHz, CD3OD): d 8.9 (d. 1H. J = 22 Hz), 8.08-7.88 (m. 2.5H), 
7.7-7.2 (m, 6H). 6.8 (d. 0.5H), 5.9 (m, 0.5H), 5.0 (m, 1.5H). 4.6 (s, 1H). 4.5 (m, 
2H). 4.3-4.1 (m. 1H), 4.05-3.9 (m. 1H). 3.6-2.7 (m, 8H), 2.3 (t. 1H), 2.05-1.56 
15 (m,3H), 1.5-0.8(m.3H). 



Example 91 




20 



N-[2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(1. 
naphthal nyl-carbonyl)-1H-1,4-b nzodiazepin-8-yi]-4. 
m rpholin carboxamid , dihydrochloride. 
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Example 91 was prepared as a light yellow solid from Example 26 
and moipholine N-carbonyl chloride as described for Example 27. 
MS (M+H)+ 511 

5 1 H NMR (270 MHz, CD3OD): d 8.88 (q, 1 H). 8.1-7.88 (m. 2.5H). 7.7-7.3 (m. 
6.5H), 7.2 (t, 0.5H). 6.9 (d. 0.5H), 6.5 (d, 0.5H). 5.85 (d, 0.5H), 5.08-4.9 (m. 
2H) 4.6-4.15 (m. 4H). 3.7-3.65 (m. 3H), 3.6-3.4 (m. 4H). 3.4-3.28 (m. 2H). 
3.15-2.8 (m. 1H). 



N-[2,3,4,5-Tetrahydro-1-(1H-iinldazol-4-ylmethyl)-4-(1- 
15 naphthalenyl-carbonyl)-1 H-1 ,4-benzodiazepin-8-yi]-3- 
methylbutanamide, dihydrochloride. 

Example 92 was prepared as a light yellow solid in 67% yield from 
Example 26 and isobutyryl chloride as described for Example 27, except that 
20 the reaction mixture was concentrated after no starting material was 

observed, the residue was treated with MeOH and IN NaOH for 30 min, and 
after workup, the product was treated with HCI/ether. 
MS (M+H)+ 482 

lH NMR ( 270 MHz, CD3OD): d 8.88 (d. 1H, J =21 Hz), 8.08-7.9 (m, 2.5H). 
25 7.7-7.19 (m, 6.5H), 6.81 (d. 0.5H), 5.9 (d. 0.5H) 4.9 (m. 1H), 4.6-3.9 (m. 4H). 



3.6-3.08 (m, 2H), 3.0-2.76 (m. 4H), 2.3 (m. 1H). 2.05-1.5 (m, 3H) 1.45-0.8 (m. 
3H). 



10 



Example 9g 
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5 1.2,3,4-Tetrahydro-4-[(1H-lmldazo|.4-yl)methylM-(naphthalen-1 
ylsulfonyl)quinoxaline, dihydrochloride 

. A. 1,2,3,4-Tetrahydro-1-(naphthalen-1- 
ylsulfonyl)quinoxaline 

^ ° "J"" a soloiion of Compound A of Exampie 3 ( 270 mg, 2 mrnol) in 

dichloromMhane„(8 mL) at rt unde^ (0.42 mL, 

3 mrnol) and naphthalenesulfonyl chloride (500 mg, 2.2 mmol). After 18 hr, ' 
the mixture was washed successively with saturated NaHCOa and brine (10 
mL each), dried (MgS04) and concentrated. Dichloromethane (ImL) was 

15 added to the residual yellow solid and Compound A crystallized. The 

solution was purified by silica gel column chromatography eluting with 30% 
ethyl acetate in hexanes to afford additional Compound A. total yield 560 
mg, 87%. 

MS: (M-*-H)+ = 325+ 

20 

B. 1t2t3,4-Tetrahydro-4-[(1H-ffnidazoM-yl)methyl]-1. 
(naphthalen-l-ylsulfonyl)quinoxaline, dihydrochloride 

Example 93 was prepared as a pale yellow solid from Compound A 
as described for Compound D of Example 1 . Purification by flash silica gel 
25 column chromatography eluting with 9:1 CHCI3: MeOH afforded a solid 
which was converted to its HCI salt by treatment 1M HCI in ether (95 mg, 
80%). 

MS (M+H)+ 405 

1H NMR (free base) (CDCI3) d 8.22 (1H. d, J = 7.3 Hz). 8.15 (1H, d. J = 8 
3 0 Hz), 8.02 (1 H, d, J = 8 Hz). 7.87 (1 H. d. J = 7.3 Hz). 7.49 (2H, t. J = 8 Hz). 7.39 
(1H. s), 7.37 (1H, s). 7.31 (1H. t. J = 7.3 Hz). 7.26 (1H. s). 7.02 (1H. t. J = 7.3 
Hz), 6.65 (1H. t. J = 7.3 Hz), 6.54 (1H. d. J = 8.0 Hz), 6.0 (IN, s), 4.0 (2H. s). 
3.83 (2H, t, J = 5.3 Hz), 2.85 3.83 (2H, t, J = 5.3 Hz) 
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1,2,3,5-Tetrahydro-1-(1H-lmidazo|.4-ylmethyl)-N,N.7-trlphenyI- 
4H.l,4-benzod!azeplne-4-carboxamjde, dihydroehioride. 

Example 94 was prepared as a sfightly pink powder from N.N- 
diphenylcarbamyl chloride as described for Example 35, mp >200''C 
MS (M+H)+ 500 

Analysis calculated for C32H29N5O •0.4 H2O -LO HCI. 
Calc'd: C. 70.75; H, 5.71 N. 12.89; CI. 6.53 
Found: C, 70.89; H, 5.53; N. 12.77; CI. 6.65. 

Example QS 




1 ,2,3.5.Tetrahydro-1 -(1 H.imida2oI-4-ylmethyl)-3-(phenylmethyl)- 
4H-naphtho[2,3-e]-1,4-diaz pin -4-earboxyiic acid, m tliyl est r, 
monohydrochloride. 
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ExampJe 95 was prepared as an off white solid from methyl 
chiorofomriate as described for Example 83. 
MS (M+H)+ 427 

5 1H-NMR(CD30D, 400 MHz) d 8.72 (IH.m), 7.7-7.1 (12H, m), 5.01 (1H. m). 
4.43 (1H. s), 4.41 (1H, s) 3.62 (1H. m), 3.15 (1H. m). 2.95 (1H. m). 2.72 (1H 
m). 2.6 (3H, s). 

Example 96 

10 




2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-[(4- 

phenyl-1,2,3-thiadiazol-5-yl)carbonyn-1H-1,4-benzodiazepine, 
15 trifluoroacetate. 

Example 96 was prepared as a white lyophilate in 50% yield from 
4-pheny-5-carboxy-1 ,2,3-thiadiazole as described for Example 34, with 
purification by preparative HPLC (gradient of aqueous methanol with 0.1% 
20 TFA). 

MS (M+H)+ 493 

Analysis calculated for C28H24N6OS •O.1 1 H2O -1.6 TFA. 
Calc'd: C, 55.35; H, 3.84 N, 12.41 
Found: C, 55.28; H. 3.71; N. 12.37. 

25 
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2.3,4,5-Tetrahydro-1 -(1 H-imidazol-4-y Imethy l).7-pheny i-4.[(4. 
phenyl-l ,2,3-thiacliazol-5-yI)carbonylJ-1 H-1 ,4-ben2odia2epine, 
trifluoroacetate. 

Example 97~was prepared as a white lyophllate in 6% yield from 
2,3-methylenedioxy-benzoic acid as described for Example 34, with 
purification by preparative HPLC (gradient of aqueous methanol with 0 1% 
TFA). 

MS (M+H)+ 453 

1HNMR(CD30D): 3.11 (m. 1 H). 3.61 (m. 1 H). 3.87 (br m. 2 H). 4.61-4.64 (m. 

2 H). 5.81. 6.06 (s, 2 H). 5.96 (s, 2 H). 6.68-7.69 (m. 12 H). 8.42 (m. 1 H). 8.89 
(m, 1 H). 
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O^NH 




8-[[(Cyclohexyiamlno)carbonyl]^^ 

lmlda2ol-4.ylniethyl)-3-(phenylmethyl)-1H-1,4-bonzodrazeplne- 
4-carboxylic acid,1,1-climethylethyl ester. 

A. 2,3,4,5-Tetrahydro-3-(phenylmethyl)-8-nitro-1H-1,4- 
benzodiazepin-2,5-dione 

Compound A was prepared from 7-nltrojsatolc anhydride and 

phenylalanine as described for Compound A of Example 1, except that after 

refiuxing for 1 day, the mixture was concentrated. Dimethyl acetamlde was 

added and the mucture was heated at 150'»C for 4 hr, concentrated and water 

was added. The olive green solid obtained was filtered and air dried to 

obtain Compound A in 80 % yield). MS (M+H)+ 312 

B. 2,3,4,5-Tetrahydro-3-(phenylmethyl)>8-nitro-1 H-1 ,4- 
benzodiazepine 

Borane in THF (1M, 86 mL) was added to Compound A (7.5 g, 
24.01 mmol) and the mixture was refluxed for 2 days, cooled to rt, acidified 
with 3N HCI, and steam heated for 30 min. The solid was filtered and dried 
to afford Compound B (3.75 g, 95 % ) as an olive green solid. MS (M+H)+ 
254. The filtrate was made basic with 5N NaOH (pH 8-9) and extracted with 
CHCI3, dried over MgS04, filtered and concentrated to afford 2,3,4,5- 
tetrahydro-3-(phenylmethyl)-8-amino-1H-1.4-benzodia2epine (1.1 g, 21%). 
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C. 8-Nitro-2,3,4,5-t trahydr -3-(ph nylm thyI)-1H-1,4- 
b nzodiaz pin •4-carb xylic acid,1,l.dim thylethyl st r 

Boc anhydride (1.5 g, 7 mmol) was added to a solution of 
Compound B (2.0 g, 7 mmol) and triethylamine (0.71 g, 7 mmol) in THF (30 
5 mL) under argon. After stirring for 6 hr, the mixture was extracted with CHCI3 
(3 X 70 mL). The combined extracts were washed with water (2 x 50 mL), 
and brine (1 x 50 mL), dried over MgS04, filtered and concentrated. The 
residue was triturated with hexane/CHCI3 to afford Compound C as an olive 
green solid (0.89 g, 34 %). MS (M-H)" 382 



10 



D . 8-Nitro-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(pheny lmethyl)-1 H-1 ,4-benzodiazepine-4-carboxylic acid,1 ,1 - 
dimethylethyl ester 

Gompound D was prepared from Compound C as desc.nbed for 
15 CompoundD^of Example 1. with stining for 15 hours. MS(M+H)+464 

E. 8-Ainino-2,3,4,5>tetrahydro-1.(1 H-imidazol-4-ylmethyl)- 

3-(phenylmethyl)-1H-1,4-benzodiazepine-4-carboxylic acid,1,1- 
dimethylethyi ester 

20 16 % aqueous TiCl3 (2.66 g, in 15 mL H20, 17.2 mmol) was added 

to a solution of Compound D (1.0 g, 2.15 mmol) in ACOH/H2O (16 mL. 1:1). 
After stirring for 15 min, the mixture was made basic with 5 N NaOH, stin^ed 
for 30 min and extracted with 10% isopropanol^CH2CI2. The layers were 
separated, the aqueous layer was extracted with 10% lsopropanol/CH2Cl2 

25 and the combined organic layers were dried over MgS04, filtered and 
concentrated to afford Compound E (0.70g, 75 %). MS (M+H)+ 434- 

F. 8-[[(Cyclohexylamino)carbonylJainlno]-2,3,4,5- 
tetrahydro-1 -(1 H-lmldazol-4-ylmethyl)-3-(phenylmethyl)-1 H-1 ,4- 
30 benzodiazeplne.4-carboxyllc acid.l.l -dimethylethyl ester 

Compound F was prepared from Compound E using the procedure 
described by Example 27, using cyclohexylisocyanate. The reaction mixture 
was concentrated and the residue was treated with 1 N NaOH and MeOH. 
After stining for 30 min, the mixture was diluted with CHCI3 and NaHCOs. 
35 The layers were separated and the aqueous layer was reextracted twice with 
CHCI3. The combined organic layers were washed with water, brine, dried 
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over MgS04. filt red and cone ntrated to afford Example 98 as a light yellow 
solid. MS: [M+H]+ = 559+- 
MS (M+H)+ 559 

Exampig 99 




2,3,4,5-Tetrahydro-1-(1 H-imidazol-4>ylmethyl)-8-[[(4- 
10 methylphenyl)8ulf onyl]amino]-3-(phenylinethyl)-1 H-1 ,4- 
benzodiazepine-4-carboxylic acid, 1,1-dimethylethylester. 

p-Toluenesulfonyl chloride (0.054 g, 0.34 mmol) was added to a 
solution of 8-amino-2.3,4,5-tetrahydro-1-(1 H-lmidazol-4-ylmethyl)-3- 

15 (phenyimethyi)-1 H-1 ,4-benzodlazeplne-4-carboxylic acld,1 ,1-dimethylethyl 
ester (prepared as described In Compound E of Example 98, 0.125 g, 0.28 
mmol) and triethylamine (0.048 mL, 0.34 mmol) In CH2CI2 (1 mL) at 0»C 
under argon. After stining for 16 hr, the mixture was concentrated and the 
residue was treated with 1 N NaOH (0.6 mL) and MeOH (1 mL). After stirring 

20 for 30 min, the reaction mixture was diluted with CHCI3 (5 mL) and NaHC03 
(3 mL). The layers were separated and the aqueous layer was reextracted 
with CHCI3 (2 X 20 mL). The combined organic layers were washed with 
water (1x5 mL), brine (1x5 mL), dried over MgS04, filtered and 
concentrated to afford Example 99 (0.15 g, 89%) as a light yellow solid. 

25 MS (M+H)* 588 
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Exampie t nn 




; 7-Bromo-1 .2,3,4-tetrahydro-1 -(1 H-lmlda2ol-4-ylmethyl)-3- 
(phenylmethyl)-5H-1 .A-benzodlazepln-S-one, dihydrochlorlde. 

^- ^"^/*>'!'<>^2,3,4^5-Tetrah^ 
benzodjazepin-5-one 

To a suspension of 0.5 g (1 .45 mmoles) of Compound A of 
Example 75 In 5 mL of THF at rt and under argon, was added 3 mL (3 mmol) 
of 1 M borane in THF. A clear, bright yellow solution was obtained on 
addition. Stirring was continued overnight, after which an additional 2 mL (2 
mmol) of 1 M borane in THF was added and stirring was continued an 
additional 8 hr. After hydrolysis of excess borane by the dropwise addition of 
methanol, the reaction was evaporated to dryness and the residue dissolved 
in 0.5 mL each of methanol and cone HCI. The resulting solution was 
heated at reflux for 2 hr. cooled to rt and evaporated to dryness. The residue 
was evaporated from methanol an additional three times, dissolved in ethyl 
acetate and the solution washed with brine, dried, and the solvent removed 
to afford a viscous yellow oil. Flash chromatography on silica gel. with 50% 
ethyl acetate - hexane gave 205 mg (0.62 mmole. 43 %) of Compound A as 
. a white solid. 

B. 7-Bromo.1,2,3,4-tetrahydro-1.(lH-lmldazol-4-ylmethyl)- 
3-(phenylmethyl)-5H-1,4-benzodiazepin-5-one, dlhydrochloride 

Example 100 was prepared as a neariy white solid in 60% yield 
from Compound A as described for Compound D of Example 1. with 
purification by preparative HPLC (gradient of aqueous methanol with 0.1% 
TFA) and conversion to the HCI salt by treatment with HCI-MeOH. 
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MS (M+H)+411 

Analysis calculated for C20Hi9N4OBf0.5 C2H10O -I.S HCI. 
Calc'd: C, 52.53; H, 5.11 N. 1 1 .14. 
Found: C, 52.82; H, 4.71 ; N, 1 1.52. 



Examples 10i-gni 

The coupling of each carboxylic acid to Compound B of Example 
10 33 was carried out using standard HOAt / DIC mediated coupling. The 

process was automated by using a Hamilton 2200 Liquid Handler. A Zymark 
Benchmate® robotic woricstation was used to cany out the weighings of the 
test tubes and for purification of the resulting amide products. An IBM PC 
v.-as used to ran the Zymark Benehmate® vvGrkstation operating program 
15 and to writejhe Benchmate® procedures. The^tandard protocol for 
preparation of amides is illustrated by the following examples: 
A 16 X 100 mm tube was charged with the appropriate carboxylic acid (0.10 
mmol, 1.0 eq) and the Liquid Handler then carried out the following steps on 
the tube: 

20 1) Added 0.5 mL of a 0.2 M l-hydroxy-y-aza-benzotriazole (HOAt) solution in 
DMF 

2) Added 0.5 mL of Compound B of Example 33 (0.2 M, 0.10 mmol, 1.0 eq) 
in DMF 

3) Added 1.0 mL of a methylene chloride solution of dilsopropylcarbodlimide 
25 (0.016 mL, 0.10 mmol, 1 .0 eq) 

4) Mixed tube contents by vortexing at speed 3 for 30 sec. 

After 24 hr, the mixture was concentrated on a Savant Speed Vac (approx. 2 
mm Hg for 72 hr). The residue was purified by ion exchange 
chromatography on a solid phase extraction cartridge mediated by the 
30 Benchmate® robotic workstation using the following protocol: 

1) Added 5.0 mL of methanol/methylene chloride(1:1) to the reaction 

2) Mixed tube contents by vortexing at speed 3 for 60 sec 

3) Conditioned a Varian solid phase extraction column (1.5 g, SCX cation 
exchange) with 10 mL of methanol/methylene chloride at 0.15 mL/sec 

35 4) Loaded reaction contents onto column at 0.02 mlVsec 

5) Washed column with 2 x 7.5 mL of methanol/methylene chloride(1:1) at 
0.1 mUsec 
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6) Washed column with 1 x 7.5 mL of methanol at 0,1 mL/sec 

7) Washed column with 0.01 M ammonia in methanol 

8) Eluted column with 7.5 mL of 1 M ammonia in m thanol and collect Into a 
tared receiving tube at 0.05 mL/sec. 

5 All solution/solvent deliveries were followed by 1 .0 mL of air and a 5 sec 
push delay was used after loading reaction contents onto the ion exchange 
column. The product solution was concentrated on a Savant Speed Vac 
{approx. 2 mm Hg for 20 hr) to afford the target compound. 
Syntheses requiring further purification were subjected to preparative HPLC 
10 (YMC S3 ODS 50X100 mm, 30 mUmin, 10 minute gradient of 10-90% 
aqueous methanol with 0.1%TFA. monitored at 220 nm). The appropriate 
fractions were combined and concentrated under vacuum. The residues 
were dissolved in methanol (5 mL) and 1N HCI (1 mL) and concentrated on 
a Savant Speed Vac (approx. 2 mm Hg for 20 hr) to afford the target 
15 compound. Jarget cornpounds were characterized by analytical HPLC and 
mass spectrometry. 
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ExampI structure 



101 



102 



103 



104 



105 




Mass 
Spectrum 

2,3,4,5-Tetrahydro-1-(1 H- m/z 444 
imldazoI-4-ylmethyl)-4-[1 -oxo- (M+H) 

3- (1 -piperidlnyI)propylJ-7- 
phenyl-1H-1,4- 
benzodiazepine, 
trihydrochioride. 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 460 
imldazol-4-ylmethyl)-7-phenyl- (M+H) 

4- (4-quinolinylcart>onyl)-1 H- 
1 ,4-benzodiazepine. 
trihydrochioride. 

4-[(5rBromo-3^ m/z 469 

pyridinyl)carbonyIJ-2,3.4.5- (M+H) 
tetrahydro- 1 -(1 H-lmidazol-4- 
ylmethyl)-7-phenyl-l H-1 ,4- 
benzodiazepine, 
trihydrocliforide. 

(S)-4-(2-(Dimethylamino)-1. m/z 480 
oxo-3-phenylpropy[]-2,3,4.5- (M+H) 
tetrahydro-1 -(1 H-imidazo(-4- 
ylmetiiyl)-7-phenyl-l H-1 ,4- 
benzodiazeplne. 
trihydrochioride. 

2,3,4,5-Tetrahydro-4-[4- m/z 524 

hydroxy-3-(4-morpholinyl- (M+H) 
methyl)benzoyl]-1 -(1 H- 
imidazol-4-ylmethyl)-7-phenyl- 
1 H-1 ,4-benzodiazepine, 
trihydrochioride. 
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108 



109 



110 



111 
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(S)-2,3,4,5-Tetrahydro-1 -(1 H- m/z 41 6 

imidazol-4-ylmethyl)- 4-[(1- (M+H) 

methyl-2-pyrrolidinyI)carbonyl]- 

7-phenyl-1H-1,4- 

benzodiazepine, 

trihydrochloride. 

2,3,4,5-Tetrahydro- 1 -(1 H- m/z 484 

imidazol-4-yimethyl)-7-phenyl- (M+H) 

4-[f2-(propylthio)-3- 

pyridinyl]carbonyl]-1 H-1 ,4- 

benzodiazepine. 

trihydrochJoride. 

4-[(2-Chloro-6-fnethyI-4- m/z 458 

pyridlnyl)carbonyl]-2.3,4.5- (M+H) 
tetrahydro-l-fl H-imidazoM- 
ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine, 
trihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 51 8 

imidazol-4-ylmethyl)-7-phenyl.- (M+H) 

4-[[2-(phenylthio)-3- 

pyridinyl]carbonyl]-1 H-1 ,4- 

benzodiazepine, 

trihydrochloride. 

2,3,4.5-Tetrahydro-1-(1 H- m/z 516 

imldazol-4-ylmethyI)-4-[[2-(4- (M+H) 

methylphenoxy)-3- 

pyridi'nyOcarbonyl]-7-phenyl- 

1 H-1 ,4-benzodiaizepine, 

trihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 440 

imidazol-4-ylmethyl)-4-((2- (M+H) 

methoxy-3-pyridinyl)carbonyl]- 

7-phenyl-1H-1,4- 

benzodieizepine, 

trihydrochloride. 
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2,3.4,5-Tetrahydro-1 -(1 H- m/z 476 
imidazol-4-ylmethyl)-7-phenyl- (M+H) 
4-((5-ph nyl-4- 

oxazolyl)carbonyl]-l H-1 .4- 

benzodiazepine, 

dihydrochforide. 

4-Acetyl-2,3,4.5-tetrahydro-1- m/z 347 
(1H-imldazol-4-ylmethyI)-7- (M+H) 
phenyl-1H-1,4- 

benzodiazepine, 
dihydrochforide. 

2.3.4,5-Tetrahydro- 1 -(1 H- m/z 403 

imidazoI-4-ylmethyr)-7-phenyl- (M+H) 

4-f(tetrahydro=3- 

f<^nyl)cirbpnylj-1 H-1 ,4- 

benzodiazepine, 

dihydrochioride. 

2,3,4,5-Tetrahydro-1-(1H- m/z 421 

imidazoM-ylmethyl)-4-[(2- (M+H) 

methoxyethoxy)acetyl]-7- 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 

2,3.4,5'-Tetrahydro-1 -(1 H- m/z 508 

imidazol-4-ylmethyl)-4-[4-(4- (M+H) 

morpholinyimethyl)benzoyl]-7- 

phenyl-1H-1,4- 

benzodiazepine. 

trihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 487 

imldazol-4-ylmethyl)-4-[4- (M+H) 

(methylsulfonyl)benzoyl]-7- 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 
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2,3,4,5-Tetrahydro-1 -(1 H- m/z 501 

imida2ol-4-ylmethyl)-4-[1 -oxo- (M+H) 

3-(phenylsulfonyl)propyl]-7- 

phenyl-1H-1,4- 

benzodlazeptne, 

dihydrochloride. 

2,3,4,5-Tetrahydro-1 -( 1 H- m/z 424 
imida2oI-4-ylmethyl)-7-phenyl- (M+H) 
4-(3-pyridinylacetyl)-1 H-1 ,4- 
benzodiazepine, 
trihydrochloride. 

2,3,4,5-Tetrahydro-1 -{1 H- m/z 461 
•mldazol-4-ylmethyl)-7-phenyl- (M+H) 
4-(2-qulnoxallnylcarbonyl)-1 H- 
1 .4-benzodiazepine, 
tetrahydrochloride. 

2,3.4,5-Tetrahydro-1 -(1 H- m/z 460 

imidazol-4-ylmethyl)-4-(4- (M+H) 

isoquinollnylcarbonyl)-?- 

phenyl-1H-1,4- 

benzodiazepine, 

trihydrochloride. 

4-[(2-Chloro-3- m/z 444 

pyridinyl)carbonylJ-2.3.4,5- (M+H) 
tetrahydro- 1 -( 1 H-imidazoI-4- 
ylmethyl)-7-phenyl-1 H-1,4- 
benzodiazepine, 
trihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 410 
imidazol-4-ylmethyl)-7-phenyJ- (M+H) 
4-(3-pyridinylcarbonyl)-1 H-1 ,4- 
benzodiazepine, 
trihydrochloride. 
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124 



125 



126 



127 



128 



129 






4-[(2,6-Dimethoxy-3- m/z 470 

pyridinyl)carbonylJ-2,3,4,5- (M+H) 
tetrahydro-1 -(1 H-imidazoM- 
ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine, 
trihydrochioride. 

2,3,4,5-Tetrahydro- 1 -( 1 H- m/z 4 1 1 
imidazol-4-ylmethyl)-7-phenyl- (M+H) 
4-(2-pyrazinylcarbonyl)-1 H-1 ,4- 
benzodiazepine. 
tetrahydrochloride. 

4-(2-Ethoxybenzoyl)-2,3,4,5- m/z 453 
tetrahydro-1-(1H-imldazol-4- (M+H) 
ylmetliyl)-7-phenyl-1H-1 ,4- 
benzodiazepine, - 
dihydrochloride. 

4-[3-(Dimethyiamino)benzoyi]- m/z 452 
2,3,4.5-tetrahydro-1-(1H- (M+H) 
imidazol-4-yimethyl)-7-phenyi- 
1 H-1 ,4-benzodiazepine, 
trihydrochioride. 

2,3,4,5-Tetrahydro-1 -( 1 H- m/z 449 

imidazol-4-ylmethyl)-7-phenyl- (M+H) 
4-[(l- 

phenylcyclopropyl)carbonyl]- 
1 H-1 ,4-benzodiazepine, 
dihydrochloride. 

4-[(Bicyclo[4.2.0]octa-1,3,5- m/z 435 
trien-7-yl)carbonyl]-2.3,4,5- (M+H) 
tetrahydro-1 -(1 H-imidazol-4- 
ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine, 
dihydrochloride. 
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130 



131 



132 



133 



134 



135 



136 










4-Ben2oyl-2,3,4,5-tetrahydro-1-m/2 409 

(1H-imidazol-4-ylmethyl)-7- (M+H) 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 

4-(2-Chlorobenzoyl)-2,3»4,5- m/z 443 
tetrahydro-1 -(1 H-imidazol-4- (M+H) 
ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine, 
dihydrochioride. 

4-(2,3-D«chlorobenzoyl)- m/z 478 
2,3,4,5-tetrahydro-1-(1H- (M+H) 
imidazol-4-ylmethyl)-7-phenyI- 
1 H-1 ,4-benzodiazeptne, 
dihydrochioride. 

N-[2-I[2,3,4;5-Tetrahydro-i- m/z 466 
(1H-imidazol-4-ylmethyl)-7- (M+H) 
phenyl-1 H-1 ,4-benzodiazepin- 
4-yl]carbonyl]phenyl]- 
acetamide, dihydrochioride. 
2,3.4,5-Tetrahydro-1-(1H- m/z 501 
imidazol-4-ylmethyl)-4-(2- (M+H) 
phenoxybenzoyl)-7-phenyl-1 H- 
1 ,4-benzodiazepine, 
dihydrochioride. 

2,3,4,5-Tetrahydro-1-(1H- m/z 439 
imidazol-4-ylmethyl)-4-{2- (M+H) 
methoxybenzoyl)-7-phenyl-1 H- 
1 ,4-benzodiazepine, 
dihydrochioride. 

4-(2,3-Dlmethoxybenzoyl)- m/z 469 
2,3,4.5-tetrahydro-1 -(1 H- (M+H) 
imidazol-4-ylmethyl)-7-phenyl- 
1 H-1 ,4-benzodlazepine, 
dihydrochioride. 
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4-(2,4-Dim thoxybenzoyi)- m/z469 
2,3,4,5-tetrahydro-1-(lH- (M+H) 
imldazo)-4-ylmethyl)-7-phenyl- 
1 H-1 ,4-benzodiazepine, 
dihydrochloride. 

4-(2,5-Dimethoxybenzoyl)- m/z 469 
2,3,4,5-tetrahydro-1-(1H- (M+H) 
imldazoM-ylmethyl)-7-phenyl- 
1 H-1 .4-benzodiazepine, 
dihydrochloride. 

4-(2,6-Dimethoxybenzoyl)- m/z 469 
2.3,4,5-tetrahydro-1-(1H- (M+H) 
imldazol-4-ylmethyl)-7-phenyl- 

i Lj _•« A I 



I n--1 ,4-b6ri^odia2epln0, 
dihydrochloride. 

4-(2,3-Dihydroxybenzoyl)- 
2,3,4,5-tetrahydro-1-(1 H- 
imidazol-4-ylmethyl)-7-phenyl 
1 H-1 .4-benzodiazepine, 
dihydrochloride. 
4-ai,1'-Biphenyl]-2- 
ylcari3onyI)-2,3.4,5-tetrahydro- 
1 -(1 H-imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4- 
benzodiazepine, 
dihydrochloride. 
2,3,4,5-Tetrahydro-1-(1 H- 
imidazoM-yimethyl)-4-(2- 
methylbenzoyl)-7-phenyl-1 H- 
1 .4-benzodiazepine, 
dihydrochloride. 
4-(2,3-DimethyIbenzoyl)- 
2,3,4,5-tetrahydro-1 -(1 H- 
imldazol-4-ylmethyl)-7-phenyl 
1 H-1 ,4-benzodiazepine, 
dihydrochloride. 



m/z 439 
(M-H) 



m/z 485 
(M+H) 



m/z 423 
(M+H) 



m/z 437 
(M+H) 
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4-{3-CyanobenzoyI)-2,3.4,5- m/z 434 
tetrahydro-1-(1H-imidazol-4- (M+H) 
ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiaz pine, 
dihydrochloride. 

4-(3-Chlorobenzoyl)-2,3,4,5- m/z 443 
tetrahydro-1-(1H-imldazol-4- (M+H) 
ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine, 
dihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 501 
imidazol-4-yimethyl)-4-(3- (M+H) 
phenoxybenzoyl)-7-phenyi-1 H- 
1 ,4rbenzodiazep!n6, 
dihydrochloride. _ 

2,3,4,5-Tetrahydro-1 -( 1 H- m/z 439 
imidazol-4-ylmethyl)-4-{3- (M+H) 
methoxybenzoyl)-7-phenyl-1 H- 
1 ,4-benzodiazepine, 
dihydrochloride. 

4-(3,4-Dimethoxybenzoyl)- m/z 469 
2,3.4,5-tetrahydro-1 -(1 H- (M+H) 
imidazol-4-ylmethyl)-7-phenyl- 
1 H-1 .4-benzodiazepine, 
dihydrochloride. 

4-(3,5-Dimethoxybenzoyl)- m/z 469 
2.3.4.5-tetrahydro-1-(1H- (M+H) 
imidazol-4-yimethyl)-7-phenyl- 
1 H-1 ,4-benzodiazeplne, 
dihydrochloride. 

2.3.4,5-Tetrahydro-1 -(1 H- m/z 423 
imidazol-4-ylmethyl)-4-(3- (M+H) 
methylbenzoyF)-7-phenyl-1 H- 
1 ,4-benzodiazepine, 
dihydrochloride. 
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4-(1,2-Dioxo-2-phenylethyl)- m/z 437 
2.3,4,5-t trahydro-1-(1H- (M+H) 
iniidazoM-yimethyl)-7-phenyl- 
1H-1,4-benzodiaz pine, 
dihydrochloride. 

4.[(2.Ethoxy.1. rn/z 503 

naphthalenyl)carbonyl]-2.3.4,5-(M+H) 
tetrahydro-1 -(1 H-lmida2ol-4- 
ylmGthyl)-7-phenyl-1 H-l ,4- 
benzodiazepine, 
dihydrochloride. 

2.3.4,5-Tetrahydro-1-(lH- m/z459 
•midazol-4-ylmethyl)-4-(2- (M+H) 
naphthalenylcarbonyl)-?- 
pheny!-lH-1.4- 
benzodiazepine, 
-dihydrochloride. ^ 

^-(F'uorophenylacetyl)-2.3,4,5- m/z 441 
tetrahydro-1 -{1H-lmldazol-4- (M+H) 
ylmethyl)-7-phenyM H-1 ,4- 
benzodiazepine. 
dihydrochloride. 

"•^^ ^ 4-(Diphenylacetyl)-2.3,4,5- m/z499 

tetrahydro-1 -(1 H-imidazol-4- (M+H) 
ylmethyl)-7-phenyl-1 H-1 .4- 
benzodiazepine. 
dihydrochloride. 






/>v 2,3,4,5-TGtrahydro-4-(2- m/z 453 

hydroxy-1-oxo-2- (M+H) 
phenylpropyl)-1 -(1 H-imidazol- 
4-ylmethyl).7-phenyl-1 H-1 .4- 
benzodiazeprne, 
dihydrochloride. 

(r?r\^° 2,3,4.5-Tetrahydro-1-(1H- m/z 448 

fmidazol-4-ylmethyl).4-(1H- (M+H) 
indol-2-ylcarbonyl)-7-phenyl- 
1 H-1 ,4- benzodiazepine, 
dihydrochloride. 
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2,3,4,5-Tetrahydro-1 -(1 H- m/z 448 
imidazol-4-ylmethyl)-4-(1 H- (M+H) 
indol-3-ylcarbonyl)-7-phenyl- 
1H-1,4- benzodiazepine, 
dihydrochloride. 

2,3,4,5-Tetrahydro-1-(1 H- m/z 448 
imidazol-4-ylmethyl)- 4-( 1 H- (M+H) 
rndol-5-ylcarbonyl)-7-phenyl- 
1 H-1 ,4-benzodiazepine, 
dihydrochloride. 
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2,3,4,5-Tetrahydro-1-{1H-m/z 462 
imidazol-4-ylmethyl)-4- (M+H) 
[(1 -methyl- 1 H-indol-2- 
y l)carbonyIJ-7-pheny I- 1 H- 
1 ,4-benzodiazepine. 
dihydrochloride. 

m/z449 

Benzofuranylcarbonyl)- (M+H) 

2,3,4,5-tetrahydro-1-(1 H- 

imidazoM-ylmethyl)-?- 

pheny|.1H-1,4- 

benzodiazeprne. 

dihydrochloride. 

2,3;4,5-Teirahydro-1-(TH-rn/z 426 
_ imidazoM-ylmethyl)-?-. (M+H) 
pheny|.4-(3- 
pyridinylcarbonyl)-1 H- 
1,4-benzodiazepine, N- 
oxide, dihydrochloride, 
2,3,4.5-Tetrahydro-1-(1H-m/z 410 
imidazol-4-ylmethyl)-7- (M+H) 
phenyl-4-(2- 
pyridinylcari3onyl)-l H- 
1 ,4-benzodiazepine, 
trihydrochloride. 

2,3,4,5-Tetrahydro-1-(1H-m/z 460 
ImidazoM-ylmethyl)-?- (M+H) 
phenyl-4-(2- 
qulnolinylcarbonyl)-1 H- 
1 ,4-benzodiazepine, 
trihydrochloride. 

2,3,4,5-Tetrahydro-1-(1H-m/z 460 
imidazol-4-ylmethyl)-7- (M+H) 
phenyl-4-(1- 

isoquinolinylcarbonyl)- 
1H-1,4-b nzodiazepine, 
trihydrochloride. 
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4-{3-Chloro-2- m/z 488 

nitrobenzoyl)-2,3,4,5- (M+H) 

tetrahydro-1-(1H- 

imida2ol-4-ylmethyl)-7- 

pheny|.1H-1,4- 

benzodiazepine, 

dihydrochioride. 

2.3,4,5-Tetrahydro-1-(1H-m/z 454 

innidazol-4-ylmethyI)-4-(2-(M+H) 

nitrobenzoyl)-7-phenyl- 

1 H-1 ,4-benzodiazepine, 

dihydrochioride. 

2,3,4,5-Tetrahydro-1-(1H-nn/z 484 

imidazoM-ylmethylH-(3-(M*H) 

rnelhoxy-2-nitrobenzoyl)- 

7-phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 

2,3.4,5-Tetrahydro-1-(1H-m/z 448 
imidazol-4-ylmethyl)-4- (M+H) 
(1 H-lndol-4-ylcarbonyl)- 
7-phenyl-1H-1,4- 
benzodiazepine, 
dihydrochioride. 

4-[(2.6-Dihydroxy-3- m/z 491 

naphthaienyl)carbonyl]- (M+H) 

2,3.4,5-tetrahydro-1 -(1 H- 

imidazol-4-yimethyl)-7- 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 
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4-(1H-Benztmidazol-5- m/z 449 

ylcarbonyl)-2,3,4,5- (M+H) 

tetrahydro-1-(lH- 

inijda2ol-4-yImethyl)-7- 

phenyl-1H-1,4- 

benzodiazepine, 

trihydrochloride. 

4-(1 H-Benzotriazol-5- m/z 450 

ylcarbonyI)-2,3,4,5- (M+H) 

tetrahydro-1-(1H- 

lmidazol-4-ylmethyl)-7- 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochloride. 

2^,4,5-Tetrahydro-1-(1H-m/z 490 

imidazol-4-ylmethyl)-4- (M+H) 

[(4-methoxy-2- 

quinolinyl)carbonyl]-7- 

pheny|.lH-1.4- 

benzodiazepine. 

trihydrochloride. 

N-[3-[[2,3,4,5-Tetrahydro- m/z 466 

1-(1H-imidazot-4- (M+H) 

ylmethyl)-7-phenyl-1 H- 

1 ,4-benzodiazepin-4- 

yljcarijonyljphenyl]- 

acetamide, 

dihydrochioride. 

2,3,4,5-Tetrahydro-1-(1H-m/z 451 

lmidazol-4-ylmethyl)-4-(2-(M+H) 

methyl-1-oxo-2- 

phenyIpropyl)-7-phenyl- 

1 H-1 ,4-benzodiazepine, 

dihydrochioride. 
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4-[2- m/z 452 

(Dimethylamino)b nzoyJl-(M+H) 

2,3.4.5-tetrahydro-1 -(1 H- 

lmida20l-4-ylmethyl)-7- 

phenyl-1H-1,4- 

benzodiazeptne, 

trihydrochloride. 

4-(3-Ethoxyben2oyl)- m/z 453 

2,3,4,5-tetrahydro-1-(1H- (M+H) 

imidazoi-4-ylmethy()-7- 

phenyl-1H-1,4- 

benzodiazepine. 

dihydrochloride. 

2,3,4,5-Teirahydro-4-(2- m/z 501 

hydroxy[1,.1'rbiphenyl]-3- (M+H) 

ylcarbonyl)-1-(1H- 

imidazol-4-ylmethyl)-7- 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochloride. 

2,3,4,5-Tetrahydro-4-[2- m/z 485 

[(2- (M+H) 

hydroxyethyl)thio]benzoyl 

]-1-(1H.imidazol-4- 

ylmethyl)-7-phenyl-1 H- 

1 .4-benzodiazepine, 

dihydrochloride. 

2,3,4,5-TetrahydrD-1-(1H-m/z 489 

lmidazol-4-ylmethyl)-4- (M+H) 

[(2-methoxy-1- 

naphthalenyl)carbonyl]-7- 

phenyl- 1H- 1,4- 

benzodiazepine, 

dihydrochloride. 
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2,3,4,5-Tetrahydro-4-[(2- m/z 476 
hydroxy-4-quinolinyl)- (M+H) 
carbonyl]-1 -(1 H-imidazol- 
4-yImethyl)-7-phenyl-1 H- 
1 ,4-benzodiazepine, 
dihydrochloride. 

2-({2,3,4,5-Tetrahydro-1- m/2 452 

(1 H-imidazol-4.ylmethyI)- (M+H) 

7-phenyl-1H-1,4- 

benzodiazepin-4- 

yljcarbonyljbenzamide, 

dihydrochloride. 

N-( 1 , 1 -Dimethylethyl)-2- m/z 508 

!I2,3,4,5-tetrahydro-1 - (M+H) 

( 1 H-imidazol-4-yImethyl)- 

7-phenyl-1H-l,4- 

benzodiazepin-4- 

yl]carbonylJbenzamide, 

dihydrochloride. 

N-(4-Fluorophenyl)-N'-[3- m/z 561 
([2,3.4,5-tetrahydro-1- (M+H) 
(1 H-imidazol-4-ylmethyl)- 

7- phenyl-1H-1,4- 
benzodiazepin-4- 
yI]carbonylJphenyl]urBa, 
dihydrochloride. 

2,3.4.5-Tetrahydro-1-(1H-m/z 567 
imidazol-4-ylmethyl)-4- (M+H) 
[(3-methyi-4-oxo-2- 
phenyl-4H-benzopyran- 

8- yl)carbonyl]-7-phenyl- 
1 H-1 ,4-benzodiazepine, 
dihydrochloride. 
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2,3,4,5-Tetrahydro-1-(1H-m/z 493 
imidazol-4-ylmethyl)-7- (M+H) 
phenyl-4-[3- 

(trlfluoromethoxy)benzoyl 
J-1 H-1 .4-benzodiazepine, 
dihydrochioride. 

4-{2-Cyanoben2oyl)- m/z 434 

2,3,4,5-tetrahydro-1-(1H- (M+H) 

imidazol-4-yimethyl)-7* 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 

2,3.4,5-Tetrahydro-1-(1H-m/z 578 

imidaz0i-4-yimethyi)-4-[2-(M+f=i) 

[[(4- = .. 

methyiphenyl)sulfonyl]am 

ino] 

benzoyl]-7-phenyl-1 H- 
1 .4-benzodiazepine, 
dihydrochioride, 

2,3,4.5-Tetrahydro-1-(1H-m/z 460 
imidazol-4-ylinethyl)-7- (M+H) 
phenyl-4-(6- 
quinolinylcarbonyl)-1 H- 
1,4- benzodiazepine, 
trihydrochloride. 

2,3,4,5-Tetrahydro-1-(1H-m/2 460 
imidazol-4-ylmethyl)-7- (M+H) 
phenyl-4-(8- 
quinolinylcarbonyl)- 1 H- 
1 ,4-benzodiazepine, 
trihydrochloride. 



- 161 - 



wo 97/30992 



191 



/ N- 




192 




193 




194 




195 




PCT/US97/D2920 

4-(Benzo[bJthiophen-2- m/z 465 

yJcarbonyI)-2.3.4,5- (M+H) 

tetrahydro-1-(1H- 

imidazol-4-ylmethyl)-7- 

phenyMH-1,4- 

benzodiazepine, 

dihydrochfoiide. 

4-[[4-(Dimethylamino)-l- m/z 502 

naphthalenyljcarbonylj- (M+H) 

2,3,4,5-tetrahydro-1 -(1 H- 

imidazol-4-ylmethyl)-7- 

phenyl-1H-1,4- 

benzodiazepine. 

trihydrochloride. 

2,3,4,5-TetrahydrQ-1 r( 1 H-m/z 449 

imidazol-4-ylmethyl)-7- (M-H) 

phenyl-4-(lH-purin-6- 

ylcarbonyl)-1H-1,4- 

benzodiazepine, 

trihydrochloride. 

2,3,4,5-Tetrahydro-1-{1H-m/z 453 

imidazoi-4-ylmethyl)-4- (M+H) 

(methoxyphenylacetyl)-?- 

phenyl-1H-1,4- 

benzodiazepine, 

dihydrochioride. 

2.3.4.5-Tetrahydro-1-(1H-m/z 489 

imidazol-4-ylmethyl)-4* (M+H) 

[(5-methyl-1 -phenyl-1 H- 

pyrazol-4-yl)carbonyl]-7- 

phenyl-1H-1,4- 

benzodiazepine, 

trihydrochloride. 
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2,3,4,5-Tetrahydro-1-(1H-m/z 451 
imidazol-4-ylmethyl)-4-[2- (M+H) 
(2-methylph nyl)-1- 
oxopropylJ-7-phenyl-1 H- 
1 ,4-benzodiazepine, 
dihydrochloride. 

2,3,4,5-Tetrahydro-1-(lH-m/2 493 
rmida2ol-4-ylmethyl)-7- (M+H) 
phenyl-4-[(tetrahydro-4- 

phenyI-2H-pyran-4- 

yl)carbonyf]-1H-1,4- 

benzodiazepine, 

dihydrochloride. 

2,3,4,5-Tetrahydro-1-(lH-m/z 531 
imldazol-4-ylmethyl)-4-f2- (M+1 8) 
(methylphenylamino)ben 
zoyI]-7-phenyl-1 H-1 ,4- 
benzodiazepine. 
trihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H-m/z 476 
lmidazol-4-yImethyl)-7- (M+H) 
phenyl-4-(4- 

qu(noiinylcarbonyl)-1 H- 

1 ,4-benzodiazepine, N- 

oxide, dihydrochloride. 

N-MethyNN-(2- m/z 557 

pyridinylmethyl)-2- (M+H) 

n2,3,4,5-tetrahydro-1- 

(1 H-imidazol-4-ylmethyl)- 

7-phenyl-1H-1.4- 

benzodi-azepin-4- 

yl)carbonyl]benzamide, 

trihydrochloride. 
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2,3,4,5-Tetrahydro-1.(1H-m/z 460 

imida2ol-4-ylmethyl)-4-(3-(M+H) 

Isoquinolinylcarbonyl)-?- 

phenyl-1H-1,4- 

benzodiazepine, 

trihydrochloride. 
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Examples 202-219 



To a mixture of compound Compound A of Example 4 (3.83 g. 15.4 mmol) 
and 4-imida2olecarboxaldehyde (2.22g, 23.1 mmol) in 120 mL of CH2CI2 
5 and 3 mL of AcOH at room temperature was added NaBH{OAc)3 (4-89 g, 
23.1 mmol). The mixture was stlnred for 1.5 hours, diluted with 200 mL of 
CH2CI2, and washed with 5% NaHCOs- The organic phase was dried over 
Na2S04, filtered and concentrated In vacuo. Flash chromatography of the 
residue on silica (eluting with 5% MeOH/CH2Cl2 and trace NH4OH) 
10 afforded 2.01 g (40%) of 2.3,4,5-tetrahydro-4.((1 . 1 -dimethylethoxy)- 
carbonyl]. 1 -( 1 H-imida2ol-4-yl-methyl)-1 H-1 ,4-ben2odiazepine. An 
additional 0.42 g (8%) of product was obtained by stirring 1.5 g of a high Rf 
material In 1:1:1 THF/MeOH/NH40H, followed by extraction with EtOAc, and 
flash chromatography. 
15 Hydroxymethyl resin (3.5 g. 6.58 mmol, 1.88 mmoI/g|was swelled with 50 
mL of 1 ,2-dichloroethane for 45 min at room temperature in a 1257nL shake 
flask. To this was added paraformaldehyde (0.15 g. 5.0 mmol). HCI (g) was 
bubbled through the mixture for 15 min. Then, an additional amount of 
paraformaldehyde (0.15 g, 5.0 mmol) was added to the reaction mixture. 
20 HCI (g) was bubbled through the mixture with shaking for 4h. The 1 ,2- 
dichloroethane was removed and the resin was rinsed with 1 ,2- 
dichloroethane (4 x 20 mL). 

The resin was suspended in 20 mL of 1^-dichloroethane and then treated 
with a solution of 2.3,4,5-tetrahydro-4-[(1,1-dimethylethoxy)-carbonylJ-l-(lH- 
25 imida2ol-4-yl-methyl)-1H-1,4-benzodiazepine (2.23 g. 6.78 mmol) in 25 mL 
of 1.2,dichloroethane and 6 mL of DIEA. The mixture was shaken at room 
temperature for 12 h. MeOH (2 mL) was added and the mixture was shaken 
for an additional 1.5 h. The solvent was removed and the resin was rinsed 
sequentially with 1 ,2-dichloroethane (2 x 20 mL), DMF (2 x 20 mL), and 
MeOH (2 x 20 mL). The material was dried in vacuo to afford 4.58 g (67%) of 
resin containing imidazole-bound 2.3,4,5-tetrahydro-4.[(1,1-dimethylethoxy)- 
carbonyl]-1 -(1 H-imida2ol-4-yl-methyl)-1 H-1 ,4-ben20dia2epine (%N=4.39). 
To 150 mg (0.135 mmol, 0.90 mmol/g) of this resin in a 5 mL polypropylene 
syringe ban-el was added 1.5 mL of 3% EtsSiH in CH2CI2 and 0.5 mL of 
TFA. The tube was placed in a vac-elute chamber (capacity for 24 syringe 
ban-els) and the entire apparatus was shaken on an ortjital shaker for 3 h. 
The solvent was removed and the resin was rinsed sequentially with 2 mL 



30 



35 
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each of CH2CJ2. 25% Et3N/CH2Cl2. MeOH. DMF, and CH2CI2. The resin 
was swelled with 0.5 mL of a DMF solution containing 1M DIEA and 0.5M 
HOBT. To this was added 50 mg of carboxylic acid, followed by 1 .5 mL of a 
CH2CI2 solution containing 0.2M EDC. The mixture was shak n for 18 h. 
5 The solvent was removed and the resin was rinsed sequentially with 2 mL 
each of CH2CI2. 25% Et3N/CH2Cl2. MeOH, DMF, and CH2CI2. The 
coupling procedure was repeated. The products were cleaved from the 
resin by shaking for18 h in the presence of a HBr/TFA/thioanisole solution 
(prepared by mixing 45 mL of TFA. 1.25 mL of thioanisole, and 5 mL of 30% 
10 HBr/HOAc). The solvent was removed and the resin was rinsed with MeOH 
(3x3 mL). The solvent was removed In vacuo, and the residue was purified 
by HPLC (C18, 50 x 100mm, 10%-90% MeOH with 0.1% TFA, 10 min 
gradient, 20 mL/min). Target compounds were characterized by analytical 
HPLC and .Ttass spectrometry. 

Mass 
Spectrum 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 429 

imidazol-4-ylmethyl)-4-[(2- (M+H) 
naphthalenylthio)acetyl]-1 H-1 ,4- 
benzodiazepine, trifluoroacetate 
(1:2) 

4-[3-(3.4-Dimethoxyphenyl)-1- m/z 421 
oxopropylJ-2,3.4,5-tetrahydro-1 - (M+H) 
(1 H-imidazol-4-ylmethyi}-1 H-1 ,4- 
benzodiazepine, trifluoroacetate 
(1:2). 

4-((1 . 1 •-BiphenylJ-4-ylacetyl)- m/z 423 
2,3,4,5-tetrahydro-1-(1H- (M+H) 
imidazol-4-ylmethyl)-1 H-1 ,4- 
benzodiazepine, trifluoroacetate 
(1:2). 

2,3,4,5-Tetrahydro-1-(1H- m/z 397 

imidazol-4-ylmethyl)-4-(2- (M+H) 
naphthalenylacetyl)-1 H-1 .4- 
benzodi2izepine,trifluoroacetate 
(1:2). 
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^ 4-([1,1'.Biphenyr]-2-ylcarbonyI). m/2 409 

2,3,4,5-tetrahydro-1-(1H- (M+H) 
imidazol-4-ylmethyl)-1 H-1 ,4- 
benzodiazepine, trifluoroacetate 
(1:2). 

_ 2,3.4,5-Tetrahydro-1-(1H- m/z460 

imida2ol-4-ylmethyl)-4-[(2-phenyl-(M+H) 
4-quinolinyl)carbonyl]-1 H-1 ,4- 
benzodiazepine, trifluoroacetate 
(1:3). 

2,3.4.5-Tetrahydro-1-(lH- m/z 348 

lmidazol-4-ylmethyl)-4-(3- (M+H) 
pyridinylacetyl)-1 H-1 ,4- 

benzodiazepine,. trifluoroacetate 
(1:3). , . _ _ 

(Ol.-~<v% 4-(9H-Fluoren-9-ylacetyl)-2.3.4.5-m/z435 

tetrahydro-1.(1 H-imidazol-4- (M+H) 
ylmethyI)-1H-1,4- 
benzodiazepine. trifluoroacetate 

210 o l"-- (S)-4-f2-(Dimethylamino)-1.oxo- m/z404 

3-phenylpropyl]-2,3,4,5- (M+H) 
tetrahydro-1 -(1 H-imjdazol-4- 
ylmethyl).1H-1.4- 
benzodiazepine, trifluoroacetate 

(1:3). 

211 (S)-2,3,4,5-Tetrahydro-1-(1H- m/z432 
V** '(^ imidazol-4-ylmethyl)-4-[(2-oxo-4- (M+H) 

phenyl-3-oxazolidinyl)acetyl]-1 H- 
1 .4-benzodfazepine, 
trifluoroacetate (1:2). 

/"O 4-(9-Acridinylcarii)onyl)-2,3,4,5- m/z434 

tetrahydro-1 -(IH-imidazoM- (M+H) 
ylmethy[)-1H-1.4- 
benzodisizepine, trifluoroacetate 
(1:3). 
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213 



214 



215 



216 



217 



218 



219 






2,3,4,5-Tetrahydro-1 -(1 H- m/z 425 

imida2ol-4-ylmethyl)-4-(3. (M+H) 
phenoxyb n2oyl)-1H-1,4- 
benzodiazepine, trifluoroacetate 
(1:2). 

2,3,4,5-Tetrahydro-1-(1H- m/z 477 

imidazol-4-ylmethyI)-4-[[4'- (M+H) 

(trifluoromethyl)[1 , 1 ■-biphenyl].2- 

yl]carbonyl]-1H-1.4- 

benzodiazepine, trifluoroacetate 

(1:2). 

2,3,4,5-Tetrahydro-1 -(1 H- m/z 425 

imidazol-4-ylmethyl)-4-(4- (M+H) 



phei 



RGxybsnzGy!)-lH-^ 



1,4- 



benzodiazepine, trifluoroacetate 
(1:2). 

2,3,4,5-Tetrahydro-1-(1 H- 
imidazol-4-ylmethyl)-4-(2- 
naphthalenylcarbonyl)-1 H-1 ,4- 
benzodiazepine, trifluoroacetate 
(1:2). 

2,3,4,5-Tetrahydro-1-(1 H- 
imidazol-4-ylmethyi)-4-(1 -oxo-4- 
phenylbutyl)-1H-1,4. 
benzodiazepine, trifluoroacetate 
(1:2). 

2,3,4,5-Tetrahydro-1-(1 H- 
lmidazol-4-ylmethyl)-4-((2- 
phenoxyphenyl)acetyl]-1 H-1 ,4- 
benzodiazeplne, trifluoroacetate 
(1:2). 

2,3,4,5-Tetrahydro-1 -(1 H- 
imidazol-4-ylmethyl)-4-[2-((4- 
methylphenyl)sulfinyl]benzoyl}- 
1 H-1 ,4-benzodiazepine, 
trifluoroacetate (1:2) 



m/z 383 
(M-hH) 



m/z 375 
(M+H) 



m/z 439 
(M+H) 



m/z 471 
(M+H) 
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220 



2,3,4,5-Tetrahydro-1 -{1 H- 
inrilda2oM-ylmethyl)-4-[2- 



m/z438 
(M+H) 



1 H-1 ,4-benzodiazepine, 
trifiuoroacetate (1:3) 



[(phenylm thyl)amino]benzoylJ- 



Examole 221 




1 ,2,3,5-Tetrahydro-1 -(1 H-imidazol-4-yl-methyl)-N,N-diphenyf- 
4M-1,4-benzodiazepine-4-carboxamide, hydFochioride^ 

Example 221 was prepared as a light yellow solid from N.N- 
diphenylcarbamyl chloride as described for Example 9. 
MS (M+H)+ 424 

Analysis calculated for C26H25N5O •2.2 H2O •2.2 HCI. 
Calc'd: C, 57.47; H, 5.87 N. 12.89; CI, 14.35 
Found: C. 57.25; H. 5.78; N. 13.25; CI. 14.73. 



COjMe 

1,2,3,5-Tetrahydro-1-(1H-imldazol-4-yl-methyl).a,7-dlphenyl-4H- 
1 ,4-benzodiazepine-4-acetic acid, methyl ester, hydrochloride. 



Example ZZ2 
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To a stirred susp nsion of Compound B of Example 12 (220 mg 
1 .0 mmol) in M OH in the presence of solid K2CO3 at room temperatur 
under argon was added methyl bromoph nylacetate (0.18 mL. 1 .1 mmol). 
The mixture was stinted for 18 h, the solvent was remov d. and the residue 
5 was purified by flash column chromatography (3:2. hexanes and ethyl 
acetate) to give 1 .2.3,5.tetrahydro-a.7-diphenyl-4H-1 ,4-benzodia2epine-4- 
acetic acid, methyl ester as an oil (220 mg. 63%). This material was reacted 
as described for Compound D of Example 1 to afford Example 222 as a 
yellow solid. 
10 MS (M+H)+ 453 

Analysis calculated for C28H28N4O2 •0.2 H2O '2.5 HCI. 
Calc'd: C, 61.44; H, 5.69 N, 10.24; CI, 16.19. 
Found: C, 61 .33; H, 5.88; N, 9.94; CI, 1 6.00. 
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Example 




le 



4-Acetyl-2,3,4,5-tetrahydro-1-(1H-imiclazol-4-ylmethyl)-3- 
5 (phenylmethyi)-1H-1,4-benzodiazepine, hydrochloride. 

Example 223 was prepared as a tan solid from isatoic anhydride 
and D,L-phenyiaianine-0 methyl ester hydrochloride as described for 
Example 71 , except that acetyl chloride (0.25 eq) was used in place of 
10 napthoyi chbride. ' ^ 7 " ~ ' - - _ 
MS (M + H)+ 453 

Analysis calculated for C22H24N4O • 1.5 H2O -1.2 HCI. 
Calc'd: C, 61 .74; H, €.26; N, 13.26; CI, 9.49. 
Found: C, 61.80; H. 6.62; N, 13.10; CI, 9.12. 



20 (R)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
hydrochloride. 



15 



Example 224 



Br 
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A. (R)-7-Bromo-2,3,4,5-t trahydro-3-(ph nylinethyl).lH-1,4. 
b nzodiaz pin-2,5-dion 

A stirred solution of bromolsatofe anhydride (150 g. 0.62 mol) and 
D-phenylalanln methyl ester hydrochloride (127.3 g, 0.59 mol) in the 
5 presence of 4-dimethylaminopyridine (2 g) In pyridine (1500 mL) was heated 
at reflux under argon for 3 days. The pyridine was removed in vacuo and the 
residue was dissolved in methylene chloride (3 L). This solution was 
washed with 10% HCi solution and brine. The organic solution was dried 
and concentrated in vacuo to a small volume. The solid thus formed was 
10 collected and dried to give 152 g (71%) of Compound A, mp 242-243'»C. 

B. <f*)-7-Bromo-2,3,4,5-tetrahydro-3-(phenylmethyl)-lH-l,4- 
benzodiazepine 

A stirred solution Compound A (30 g, 87 mmol) In anhydrous THF 
15 (870 mL) under argon was treated with a solution of borane-tetrahydrofuran 
cbrnplex (440 Trii: of ri M solutibriT 440 mmol) at room temf^rature. The 
solution was slowly heated to reflux and heated at reflux for 18 h. The 
mbdure was cooled to CC, and methanol (150 mL) was added to destroy 
excess of BH3. The resultant solution was concentrated in vacuo, the 
20 residue was dissolved in methanol (250 mL), and 7 N HCI solution (50 mL) 
was added. This mixture was heated on a steam-bath for 2 h. The solid thus 
formed was collected, resuspended in water (400 mL) and the aqueous 
suspension was made basic to pH 11 with 5 N NaOH solution and extracted 
with ethyl acetate ( 2 x 300 mL). The organic extracts were combined, dried. 
25 concentrated in vacuo and the residue was crystallized from methanol and 
water (9:1) to give 25 grams of Compound B as a white solid (91%), mp 135- 
138 "C. 



C. (R)-7-Bromo-2,3,4,5-tetrahydro-4-(methylsulfonyl)-3- 
0 (phenylmethyl)-1H-1,4>benzodiazepfne 

To a stirred solution of Compound B (1.5 g, 4.73 mmol), pyridine (3 
mL), and DIEA (1.6 mL, 9.46 mmol) was added methanesulfonyl chloride 
(0.55 mL, 7.11 mmol) at 0»C under argon. The resultant mixture was stirred 
at O^C for 2 h and 1 N NaOH solution (30 mL) was added. The mixture was 
5 stirred for 2 hours and the organic layer was separated, washed with 1 N 
HCI solution (2 x 100 mL), dried, and concentrated in vacuo to give 1.7 g of 
Compound C as a yellow solid (91 %). 
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D. (R)-7.Bromo-2,3,4,5-t trahydr -1-(1H-imIdazol-4- 
ylm thyl).4-(m thylsulfonyl)-3-(ph nyimethyl)-lH-1,4- 
b nzodiazepin , hydr chl rid 

5 To a stirred solution of Compound C (18 g, 45.6 mmol) in acetic 

acid (50 mL) and dichloroethane (200 mL) at room temperature, was added 
4-fomriylimidazole (6.6 g, 68.5 mmol). The mixture was stirred at room 
temperature for 30 mrn. To the resultant solution was added sodium 
triacetoxyborohydride (14.5 g. 68.5 mmoO. The mixture was stirred at room 
10 temperature for 18 hours, diluted with ethyl acetate (500 mL). cooled to O'C 
and made basic to pH 9 with concentrated NH40H solution. The mixture was 
stirred for 2 h and partitioned between ethyl acetate and saturated NaHCOS 
solution. The organic layer was separated and washed with saturated 
NH4G! soiutiGn, dried over Na2S04 and conce.ntrated in vacuo. The 
J"?®!?."® was c^stalUzed from methanol to give a white solid (14 g, 65%). 
The solid was dissolved in ethyl acetate and Tn HCI solution Tn ether 760 
mL) was added. The solvent was removed in vacuo and the solid was dried 
in a heated oven under vacuum to give Example 224 as a white solid mp 
180-185 "C. 
20 MS(M+H)+476 

[aJD20: +58«» (c = 0.4, MeOH). 



Example MS 
CN 



25 




(R)-2,3,4,5-Tetrahydro-1-(1H-lmidazoi-4-ylmethyl)-4. 
(methylsulf onyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine-7. 
carbonitrile, monohydrochloride. 
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A. (R)-2,3,4,5-T trahydro-4-(m thylsulf nyl)-3- 
(ph nylm thyl).lH-1,4-b m diaz pin -T-carb nitril 

A stirr d solution of Compound C of Example 224 (6.9 g, 17.5 
mmol) and copper cyanide (4.0 g. 44 mmol) in N-mettiylpyrroHdinone (90 
5 mL) was heated at aoO'C for 5 h. The mixture was cooled to room 

temperature and poured into a 10% aqueous solution of ethylene diamine 
(800 mL). The resultant suspension was stin-ed at room temperature for 2 h 
and extracted with ethyl acetate (3 x 150 mL). The combined organic 
extracts were washed with 5% NH40H solution (2 x 100 mL), brine, dried 
10 over MgS04, and concentrated. The residue was purified by flash ' 

chromatography (ethyl acetate, hexanes; 1:1) to give Compound A as a foam 
(4.5 g, 75%). 

B. (R)-2,3,4,5-Tetrahydro-1-(1H-lmida2ol-4-ylmete^^^^^ 
(mothyJsulfonyl)-3-(pheny]methyl)-^ H-1 ,4-ben2odia2eplne-7- 
carbonitrile, monohydrochtoride ~ ~ ~ ~~ 

To a stirred solution of Compound A (4.7 g, 13.8 mmol) in acetic 
acid (30 mL) and dichloroethane (120 mL) at room temperature was added 
4-fonnylimidazole (2.1 g. 22 mmol). The mixture was stirred at room 

20 temperature for 30 min. To the resultant solution was added sodium 
triacetoxyborohydride (4.4 g, 22 mmol). The mixture was stirred at room 
temperature for 2 h. 4-formylimidazole (1.3 g. 13.5 mmol) was added, the 
mbcture was stimed for 30 min, and sodium triacetoxyborohydride (3.0 g, 14 
mmol) was added. This cyde was repeated two times until all starting 

25 material was consumed. Woricup and product isolation were performed as 
described for Compound D of Example 224 to provide Example 225 as a 
white solid (4.1 g, 65%). mp 165-C 
MS (M+H)+ 422 

(a]D20: + 21 8 " (c = 0.23. MeOH). 
30 Analysis calculated for C22H23N5O2S -1 .7 H2O •I HCI. 
Calc'd: C. 54.08; H, 5.65; N, 14.33; CI, 7.26. 
Found: C. 54.04; H. 5.38; N, 14.33; CI, 7.27. 
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Example 226 




5 (R)-4-Acety|.2,3,4,5-tetrahydro-1 -(1 H-imid_azoI-4-ylmethyl)-7. 

pheny|.3.(phenyimethyl)-1 H-1 ,4-benzodiazepine, 
monohyilroc^hTorlde. ~ ~ ~ 

A. 2-Amino-5-phenyl-benzoic acid 

^0 2-Amino-5-bromo-benzolc acid (30.0 g, 139 mmoO. 

benzeneboronlc acid (18.6 g, 153 mmol) and K2CO3 (48.0 g. 348 mmol) 
were combined in a mixture of water (300 mL) and THF (300 mL). The 
mixture was bubbled witli Ar vigorously for an hour to degas and a solution 
of Palladium(ll) acetate (2.52 g, 1 1 .2 mmol) in degassed THF (50 mL) was 

15 added dropwise over 1 h. The mixture was stirred for 16h at room 
temperature with Ar bubbling. The mixture was concentrated, filtered 
through a pad of celite and lyophilized to remove water. The lyophilate was 
triturated with 90% dichloromethane. 10% methanol (500 mL). The filtrate 
was concentrated and recrystalllzed from ethyl acetate/hexane to yield 

20 Compound A as a brown solid (25g, 84%), MS (M+H)+ 214. 

B. 6-Phenyl-3,1-oxazine-2,4(1 H)-dione 

To a solution of Compound A (25.0 g, 0.1 17 mol) and triphosgene 
(25.0 g, 0.084 mol) in acetonitrile (250 mL) at 0°C under N2 was added a 
25 solution of triethylamine (3.0 g, 4.1 mL. 0.029 mol) in acetonitrile(50 mL) 
dropwise over 1 hour. The mixture was stirred at room temperature for 16h 
and the solid was filtered. The filter cake was washed with dichloromethane 
and dried under vacuum to yield Compound B as a light brown solid (17.8 g. 
63%), MS(M+H)+241. 
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C. (R)-2,3,4,5-tetrahydro-7-phenyl-3-(ph nylm thyl)-1H-1,4. 
b nzodiaz pin-2,5-clione 

Compound B (9.40 g. 0.0392 mol). D-Phe (6.5 g, 0.0392 mol) and 
5 pyridine»HCI (22.6 g, 0.196 mol) were dissolved in pyridine (100 mL). The 
solution was refluxed for 4h, cooled and concentrated. The residue was 
partitioned between water (200 mL) and ethyl acetate (200mL). The organic 
layer was washed with water (3X100mL). brine (50 mL), dried (MgS04) and 

concentrated to yield compound C as a yellowish glass (6.0 g, 45 %) MS 
10 (M+H)+343. 

D . (R)-2,3.4,5-tetrahydro-7-phenyl-3-(phenylmethyl)-l H-1 ,4- 
benzodiazepine 

Co.mpound G (6.0 g, 0.017 mol) was dissolved in THF (100 roL) 
15 and borane (1M in THF, 50 mL. 50 mmol) was added. The solution was 
refluxed for 4h and cooled to room temperature. Methanol (50 mL) was 
added to quench the residual borane and the solution was concentrated. IN 
HCI (100 mL) was added to the residue and the mixture was refluxed for 4h. 
The mixture was cooled to room temperature, acidified to pH 2 with 1 N 
20 NaOH (110 mL) and extracted with dichloromethane (3X200 mL). The 

organic layers were combined, washed with brine (300 mL), dried (Na2S04) 

and concentrated to yield compound D as a slightly yellow glass (5.5 g, 
99%), MS(M+H)+315. 



25 E. (R)-4-Acetyl-2,3,4,5-tetrahydro-7-phenyl-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepine 

Compound D (5.0 g, 0.016 mol) was dissolved in dichloromethane 
(300 mL) and DIEA (2.06 g, 2.8 mL, 0.016 mol) was added at once. A 
solution of acetic anhydride (1.46 g, 1.35 mL, 0.0143 mol) In 
30 dichloromethane (20 mL) was added dropwise over 30 min. The solution 
was stirred for 30 min. washed with saturated sodium bicarbonate (3X100 
mL), water (3X100 mL). brine (100 mL). dried (Na2S04) and concentrated to 

yield Compound E as a light brown glass (5.0 g. 88%). 
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F. (R)-4-A etyl-2,3,4,5-t trahydro-1-(1H-imidazo|.4- 

ylm thyl)-7-ph nyl-3-(ph nylm thyl)-1H-1,4-b nzodiazepin , 
mon hydrochlorid 

Compound E (5.0 g, 14.0 mmol) and 4-formylimidazole (4.45 g, 
5 46.3 mmol) were dissolved in 1,2-DCE (100 mL) and acetic acid (50 mL). 
Sodium triacetoxyborohydride (4.45 g, 21.0 mmol) was added all at once 
and the mixture was stirred at room temperature for 1h. Saturated NaHCOs 
(50 mL) was added followed by ammonium hydroxide (50 mL). The mixture 
was stirred for 2h, concentrated and the residue was partitioned t>etween 

10 water (100 mL) and ethyl acetate (200mL). The organic layer was washed 
with water (lOOmL), brine (100 mL), dried (Na2S04), concentrated and 

chromatographed (silica gel, 5.1 X 15 cm, 95% dichloromethane, 5% 
methanol) to yield the free base of Example 225 as a brown solid (4.9 g). 
T^iis brown solid-was further purified by preparative HPLG (YMC 8-15 ODS 

15 colurnn. 50 X 500 mm; solvent A, 0. 1 % TFA in 90% water, 1 0 % methanol; 
solvent B, 0.1% TFA in 10% water, 90% methanol: 20-100% B in 60 min, 
flow rate 25 mUmin). Fractions containing the desired product were 
combined, concentrated and lyophilized. This lyophilate was dissolved in 
acetonitrile (50 mL) and IN HCI (50 mL). This mixture was concentrated and 

20 lyophilized. This procedure is repeated to provide Example 226 as a yellow 
solid (2.3 g. 35%) 
MS (M + H)+ 437 

^H-NMR (CD3OD, 400 MHz) d (ppm) 8.95 (1H, m), 7.68-7.30 (13H, m), 7.04 
(1H, m), 5.21-5.10 (1H, m), 4.78-4.63 (2H, m). 4.63-4.48 (1H. m), 4.38 (1H, 
25 m), 3.81-3.76 (1H, m), 3.28-3.15 (1H, m), 2.98-2.93 (1H, m). 2.88-2.80 (1H, 
m), 2.09 (2H. s), 1.62 (1H, s). 
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10 



20 



25 



Exatnol opj 




7-Bromo-4-[[2-(dlmethylamino)ethyl]sulfonyl].2,3,4,S-tetrahydro- 
1 -(1 H-lmida2ol-4-ylmethyl)-3-(phenylmethyl)-4H-1 ,4- 
benzodiazepine, trifluoroacetate (1:2). 

A. 7-Bromo-4-IethenylsuIfonyl]-2,3,4,5-tetrahydro-3- 
(phenylmetliyi)-4H-1,4-benzodiazepTne ~~' '-' 

To a mixture of Compound B of Example 224 (250 mg, 0.79 mmol) 
in THF (20 mL) was added sequentially 2-chloroethane sulfonyl chloride (0.1 
mL, 0.95 mmol) and DIEA (0.18 mL. 1.98 mmol). The solution was stirred 
under argon at room temperature for 18 hours, partitioned between aqueous 
hydrochloric acid (100 ml. 1 N). and ethyl acetate (100 mL), and extracted 
15 wrth ethyl acetate (2 x 100 mL). The organic layers were combined, dried 
(MgS04) and concentrated in vacuo to provide a caide oil which was 
purified by flash chromatography (silica, hexane : ethyl acetate 3:1) to 
provide Compound A as a clear oil (85 mg, 26 %), 



B. 7-Bromo-4-[[2-(dlmethylamino)ethyl]sulfonyl]-2,3,4,5- 
tetrahydro-3-(phenylmethyI)-4H-l,4-benzodla2eplne 

To a solution of Compound A (85 mg, 0.21 mmol) in THF (5 mL) 
was added a solution of dimethylamlne (2 mL, 2M in THF). The solution was 
heated in a sealed pressure bottle at eo-'C for 48 hrs, cooled to room 
temperature and concentrated under vacuum to afford crude Compound 8 
as an oil. 
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C. 7-Bromo.4-[[2-(dim thylam}no)ethylJsulfonyl]-2,3,4,5- 
tetrahydro.1.(lH-imidazol-4-ylm thyl)-3-(ph nyJm thyl)-4H-1.4. 
benzodiazepine, trffluor a etate (1:2). 

To a stirred solution of Compound B (90 mg, crude, assume 0.21 
mmol), 4-formyl imidazole (30 mg, 0.32 mmol). dichloroethane (4 mL) and 
acetic acid (2 mL) at room temperature was added sodium 
triacetoxyborohydride (67 mg. 0.32 mmole). The solution was stirred for 48 
hour, diluted with ethyl acetate (20 mL) and ammonium hydroxide (5 ml, 
cone), and stirred for an additional 18 hours. The mixture was extracted with 
ethyl acetate (2 x 25 mL), and the combined organic extracts were washed 
with aqueous sodium bicaiDonate (25 mL, saturated solution), and then 
ammonium chloride (25 mL, sat aqueous solution), dried (Na2S04), and 
concentrated in vacuo to a semi-solid. The cmde was purified by preparative 
HPLC (aqueous methanol gradient containing Q.1% trifluoroacetic acid. G- 
^1°°'""^"!®"^ 'y?P^'''£®*L*° provide Example 227 as a white solid (50 mg, 
44 % yield from Compound A), mp 118-120 °C. ^ 
Analysis calculated for C24H30N5OSBr -I.O H2O •2.0 TFA. 

Calc'd: C, 43.20; H. 4.40; N, 9.00; S, 4.12; Br, 10.26. 
Found: C. 43.85; H, 4.00; N, 8.35; S. 4.39; Br. 9.43. 

Example gga 




2,3,4,5-Tetrahydro-1 -(1 H-lmidazol-4-ylmethyl)-7-pheny|.4. 
[(1 ,2,3,4-tetrahydro-1 •quinoiinyl)carbonyl]-1 H-1 ,4- 
benzodiazepine, monohydrochioride. 



Example 228 was prepared from N-chlorocarbonyl- 1,2.3,4- 
tetrahydroquinoline as d scribed for Example 35, except that the acylati( 
product was chromatographed (silica, 8:2 chlorofomi:ethyl acetate). 
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MS (M + H)+ 464 

Analysis calculated for C29H29N5O -1 .0 H2O -1 .1 HCI ^0.25 ether. 
Calc'd: C. 66.70; H, 6.46; N, 12.96; CI. 7.22. 
Found: C, 66.88; H. 6.36; N, 12.62; CI. 7.30. 



5 



gyample 



H 




N-Ethyl-1 ,2,3,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-N,7- 
10 diphenyl-4H-1 ,4-benzodiazepine-4-carboxamide, 
monohydrochloride. 

Example 229 was prepared from N-chlorocarbonyl-N-ethyl-aniline 
as described for Example 35. The HCI salt was prepared by dissolving the 
15 product in methanol, adding 4N HCI in dioxane, evaporation, redissolving in 
methanol and precipitating with ether. 
MS (M + H)+ 452 

Analysis calculated for C28H29N5O -0.4 H2O •1.2 HCI •0.25 ether. 
Calc'd: C. 66.85; H, 6.48; N, 13.44; CI, 8.16. 
20 Found: C, 66.78; H. 6.38; N, 13.49; CI, 8.05. 
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m 

Example 




5 4-[(2,3-Dlhydro-1H-indol-1-yl)carbonyl]-2,3,4,5-tetrahydro-1-(1H- 
imidazol-4-ylmethyl)-7-phenyl-1 H-1 ,4-benzodiazepine, 
monohydrochloride. 

Example 230-was preparBd from NK;hlorocarbonyl-indoline as 
10 described for Example 229. mp Ise-iee^C. 
MS (M + H)+ 450 

Analysis calculated for C28H27N5O •0.5 H2O •I. 5 HCI. 
Calc'd: C. 65.52; H. 5.79; N, 13.65; CI, 10.36. 
Found: C, 65.40; H, 5.74; N, 13.47; CI. 1 0. 49. 

15 

Example 231 




2,3,4,S-Tetrahydro-1 -(1 H-imldazol-4-y tmethyl)-4- 
20 (methyisuffonyl)-3-(phenylmethyl)-7-(4-pyridinyl)-1 H-1 ,4- 
benz diaz pin , trihydrochloride. 
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A. 2,3,4,5-T trahydr -1-(triflu roac tyl)-4-(methylsulfonyl). 
3-(ph nylm thyl)-7-brom -lH-1,4-b nzodiaz pin 

Trifluoroacetic anhydrid (1.2 mmol. 165 mL) was added to a 
solution of Compound A of ExampI 78 (0.3 mmol) and triethylamine (2 75 
> mmol, 384 mL) in CH2CI2 (4 mL) and the homogeneous solution was 
maintained at rt for 5 hrs. The reaction was concentrated and purified by 
flash chromatography (40%EtoAc/Hex) to isolate Compound A as a fluffy 
white solid (100 mg, 68%). MS (M+NH4) 508. 



10 B. 



15 



20 



2,3,4,5-Tetrahydro-1-(trl#luoroacetyl)-4-(methylsullonyl)- 
3-(phenylmethyl)-7.(4-pyrldinyl)-1H-1,4-ben20dia2epine 

Compound A (0.15 mmol). 4-stannylpyridine (0.3 mmol. 1 10 mg) 
and 15 mol% Pd(PPh3)4 (26 mg) in 3 mL THF was degassed and heated to 
reflux under argon= Over the period of 48 hrs, an additional 20 mol% catalyst i 
was added until starting materiaj^was fully consjimed. The reaction was 
concentrated and purified by flash chromatography (EtOAc)~to isolate 
Compound B as a yellow oil (46 mg, 63%). MS (M+H) 490. 

C . 2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethy l)-4- 

(methyl8ulfonyl).3.(phenylmethyl).7-(4-pyridinyl)-1 H-1 ,4- 
benzodiazepine, trihydrochloride 

NaOH (5 drops of 2N NaOH aqueous solution) was added to a 
solution of Compound B (40 mg, 0.082 mmol) In 3 mL MeOH and the mixture 
was maintained at RT for 20 min and concentrated. The residue was 
25 partitioned between 2N NaOH (5 mL) and 10% isopropanol-CH2CI2 (5 mL) 
and extracted with 10% isopropano|.CH2CI2 (3X5 mL). dried over Na2S04 
and concentrated. This material was dissolved in 1 mL of 1:1 
AcOH:dichloroethane and treated with 4-formylimidazole (0.66 mmol. 63 mg) 
and NaBH(OAc)3 (0.66 mmol. 140 mg) and the mixture was heated at 50°C 
30 for 2 hrs and concentrated. The residue was partitioned between 2N NaOH- 
brine-sat. NH40H (10:10:0.3, 23 ml total) and 10% isopropanol-CH2CI2 (5 
mL) and the aqueous phase was extracted with 10% isopropanol-CH2CI2 
(2X5 mL). The combined organic phases were concentrated and purified 
with prep. HPLC (YMC S5 ODS 20 XI 00 mm. gradient elution with 15 to 75 
35 % buffer B over 60 min. Buffer A = MeOH : H20:TFA (10:90:0.1); Buffer B = 
MeOH:H20:TFA (90:10:0.1); flow rate 25 ml/min). The TFA salt was 
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converted to HCI salt with IN HCI to produce Example 231 as a yellow solid 
(6.0 mg, 13%). 
MS (M+H)+ 474 

1H NMR (CD30D) d 8.9 (s, 1H), 8.7 (m, 2H). 8.3 (m, 2H). 7.8 (m. 2H). 7.5 (s. 
1H), 7.3 (m. 4H). 7.0Jd. J=9Hz. 1H). 4.8 (d. J=8Hz, 2H). 4.65 (t, J=14Hz, 2H), 
4.45 (br s, 1H), 3.7 (dd. J=7,14 Hz. 1H). 3.4 (dd, J=7,5 Hz. 1H), 2.96(dd. 
J=14,7 Hz. 1H), 2.8 (dd. J=14,7 Hz. IN). 2.3 (s, 3H). 



(R)-4-II2-(Dlmethylamlno)ethyI3sulfonyl]-2,3,4,5-tetrahydro-1- 
(1H-imidazol-4-ylmethyl)-7-phenyl-3-(phenyimethyl)-l H-1 ,4- 
benzodiazepine, trifluoroacetate (1:1). 

15 

A. (R)-7-Bromo-2,3,4,5-tetrahydro-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepine 

Compound A was prepared from Compound A of Example 224 as 
described for Compound B of Example 75. 

20 

B. (R)-7-Phenyl-2,3,4,5-letrahydro-3-(phenylmethyl)-lH- 
1 ,4-benzodiazepine 

To a mixture of Compound A (500 mg. 1.58 mmol) in toluene (20 
mL) and aqueous sodium bicarbonate (10 mL, saturated solution) under 
25 argon was added a solution of phenyboronic acid (385 mg in 5 ml absolute 
etfianol). Tetrakis(triphenylphosphine) palladium(O) (91 mg) was added, 
and the solution heated to reflux (-80«'C). After 18 hours, the mixture was 
cooled to room temperature and partitioned between aqueous sodium 
hydroxide (100 mL, 3N) and ethyl acetate (100 mL). The mixture was 



10 
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extracted with ethyl acetate (2 x 200 mL). and th organic layers were 
combined, dri d (MgS04) and concentrated in vacuum to an oil, which was 
purified using flash chromatography (60 g silica. 10:0.5: 0.05 ethyl acetate : 
methanol : ammonium hydroxide) to provide Compound B (350 mg, 70 %) 
5 as a waxy solid 



C . (RM-EthenylsuIfonyl-2,3,4,5-tetrahydro-7-phenyl-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepine 

To a mixture of Compound B (45 mg . O . U mmol) in methylon e 

10 chloride (5 mL) and aqueous sodium hydroxide (ImL, 1M solution) was 
added 2-chloroethane sulfonyl chloride (0.8 mL. 0.07 mmol). Additional 
portions of 2-chloroethane sulfonyl chloride (0.1 mL, 0.2 mL, 0.2 mL) were 
added over a period of 6 hours and the mixture was stirred for 18 hours, 
poured into brine and extracted with ethyl acetate (3 x 1 00 mL). The organic 
IS Jayere were combined, dried (MgS04)^^^ in vacuum to an oil, 

which was purified using preparative HPLC (ODS column, aqueous ^ 
methanol gradient containing trifluoroacetic acid). Appropriate product 
containing samples were pooled and concentrated under vacuum to provide 
Compound C (10 mg, 17 %) as a clear oil. 

20 

D. (R)-4-[[2-(Dimethylamino)etliyl]8ulfonyl]-2,3,4,5- 
tetrahydro-7-phenyl-3-(phenylmethyl)-lH-1,4-benzodiazepine 

To a solution of Compound C (20 mg, 0.025 mmol) In 
tetrahydrofuran (2 mL) was added a solution of dimethyl amine (1 mL. 2M in 
25 THF). The solution was heated In a sealed pressure bottle at eO'C for 18 
hrs, cooled to room temperature and concentrated in vacuum to an oil. 



E . (RM-[[2-(Dimethylamlno)ethyl]sulf onylJ-2,3,4,5- 
tetrahydro-1 -(i H-imldazol-4-ylmethyl).7-phenyl-3- 
30 (phenylmethyl)-l H-1 ,4-benzodiazepine, trifluoroacetate (1:1) 

A solution of Compound D (20 mg, crude, assume 0.05 mmol) and 
4-fomiyl imidazole (10 mg, 0.1 mmol) in dichloroethane (4 mL) and acetic 
acid (2 mL) was stirred at room temperature for 30 min. Sodium triacetoxy 
borohydride (22 mg, 0.1 mmole) was added and the solution was stin-ed for 
35 48 hour, diluted with ethyl acetate (20 mL) and ammonium hydroxide (5 ml, 
cone), and stirred for an additional 30 min. The mixture was extracted with 
ethyl acetat (2 x 25 mL), and the combined organic extracts were washed 
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With aqueous sodium bicarbonate (25 ml, saturated solution), and then 
ammonium chloride (25 mL. sat aqueous solution), dried (Na2S04), and 
concentrated in vacuo to a semi-solid. The crude product was purified by 
preparative HPLC (aqu ous methanol gradient containing 0.1% 
5 trifluoroacetic acid, C-18 column) and lyophilized to provide Example 232 as 
a white solid (10 mg. 37 % yield from Compound C). mp 1 15-120 
MS (M+H)+ 530 

1H NMR (200 MHz, CD3OD) d 8.8 (d, 1H). 7.7-7.4 (m, 12H), 7.1 (d, 1H). 4.9 
(s. 6H). 3.4-3.1 (m. 8 H). 3.8-3.2 (m.8H), 9 7 (>:, fi H) 



Example 23a 




[2,3,4,5-Tetrahydro-1-(1 H-imidazol-4-ylmethyl)-4-(l. 

15 naphthalenylcarbonyl)-1H-1,4-benzodiazepln-8-yl3carbamic 
acid, cyclohexyl ester, dihydrochloride. 

A solution of cyclohexanol (0.14 mL, 0.137 g. 1.38 mmol) and 
phosgene (0.14 mL, 2 M solution in THF) was stln-ed at 4°C for 2 hrs. To this 

20 cold solution were added triethylamine (0.19 mL, 0.14 g. 1 .38 mmol) and 
Example 26 (0.050 g, 0.12 mmol). After stimng for 16 hrs at 4^C the mixture 
was diluted with chloroform and NaHC03 solution and the layers were 
separated. The aqueous layer was extracted with CHCI3 (2x30 mL) and the 
combined organic layers were washed with brine (1x30 mL), dried over 

25 MgS04. filtered and concentrated. The residue was treated with MeOH and 
1 N NaOH for 30 min. The caide product was purified by preparative HPLC 
(aqueous methanol gradient containing 0.1% trifluoroacetic acid, C-18 
column) and lyophilized. The residue was treated with HCI/ether to afford 
Example 233 (0.030 g, 46 %) as a light yellow solid. 
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MS (M + H)+ 524 

1H NMR ( 270 MHz. CD3OD): d 8.0-6.9 (m. 1 1H). 6.81 (d. 0.5H, J = 8 Hz). 
5.85 (d. 0.5H, J = 9 Hz) 5.85 (m. 1H). 4.4-4.0 (m. 3H). 3.9-3.7 (m, 0.5H). 3.4- 
3.1 (m, 1.5H), 2.88 (m. 1H), 2.0-1.2 (m. 12 H). 

5 

Example 234 



Br 




(R)-7-Bromo-2,3,4,5-tetrahydro-1-(1-methyMH-imidazol-5. 
10 yl)methyl).4-(methylsurf onyl)-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepine, hydrochloride. 



A. (R)-7-Bromo-2,3,4,5-tetrahydro-1-[(((l,l-dimethylethoxy)- 
carbonyl)-1H-imidazol-4-yl)methyl]-4-(methylsulfonyl)-3. 

15 (phenylmethyl)-1H-1,4-benzodiazepine 

To a solution of 260 mg (0.55 mmol) of Example 224 in 10 ml of 
methylene chloride was added 131 mg (0.60 mmol) of BOC anhydride and 3 
mg (0.025 mmol) of DMAP. The clear colortess solution was stin-ed at rt 
under argon for 3 hr. An additional 40 mg of BOC anhydride was added and 

20 stinring was continued overnight. The mixture, without workup, was placed a 
30 cc column of silica gel and eluted with 25% ethyl acetate:hexane to afford 
290 mg (0.55 mmol, 100%) of Compound A as a solid white foam. 

B. (R)-7-Bromo-2,3,4,5-tetrahydro-1-(1-methyl-1H-imidazoi- 
2 5 5-y l)methyl)-4-(methylsuif onyl)-3-(pheny Imethy l)-1 H-1 ,4- 

benzodiazepine, hydrochloride. 

To a solution of 275 mg (0.48 mmol) of Compound A and 0.091 ml 
(0.52 mmol) of DIEA in 5 ml of methylene chloride, at -78*'C and under 
argon, was added dropwise 0.059 ml (0.52 mmol) of methyl triflate. The 
30 mixture was allowed to warm to rt over 3 hr. An additional 0.091 ml (0.52 
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mmol) of DIEA and 0.059 ml (0.52 mmol) of methyl triflate were added. 
Stirring was continued at rt overnight. Three more additions of 0.091 ml 
(0.52 mmol) of diisopropylethylamine and 0.059 ml (0.52 mmol) of methyl 
triflate wer made at 1 hr inten^als. The reaction, without workup, was 
5 placed a 50 cc column of silica gel. Elution with CHCI3:MeOH (98:2) 
afforded 134 mg of the free base of Example 234 as a white foam. To this 
material, as a solution in 2 ml of ethyl acetate, was added dropwise 0.26 ml 
of IN HCI/ether. The resulting solid was filtered to give Example 234 (102 

_ n?g.J8%) as a_white_solid. 

10 MS (M + H)+ 489, 491 

Analysis calculated for C22H24N4O2CI -0.25 EtOAc«1.25 HCI. 
Calc'd: C, 49.59; H, 5.11; N, 10.06. 
Found: C. 49.97; H. 5.15; N, 9.90. 



(R)-7-Cyano-2,3,4,5-tetrahydro-1-[(1.methyl-1H-imidazol-5-yl)methyI]- 
4-(methylsuif onyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
20 monohydroehloride. 

To a solution of 200 mg (0.38 mmol) of (R)-7-cyano-2,3,4,5- 
tetrahydro-1-[(((1 ,1-dimethylethoxy)-carbonyl)-1 H-imldazol-4-yl)methyf]-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodia2epine (prepared from 
Example 224 as described for Compound A of Example 225) in 2 mL of 
25 methylene chloride, at -78°C and under argon, was added dropwise 59 p,L 
(0.48 mmol) of methyl triflate. The reaction was allowed to warm to rt, during 
which time a white precipitate was obtained. Stirring was continued at rt for 3 
hr, after which time 140 ^L (0.8 mmol) of DIEA was added and stirring 
continued overnight at rt. The mixture, without workup, was subjected to 



15 



Example 235 
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flash chromatog^hy on a 30 cc column of silica gel. Eiution with 2% 
MeOH-CHCI3 afforded 122 mg (0.28 mmol. 74%) of a clear colorless oil 
which crystallized on standing. This material was converted to its 
hydrochloride by the addition of 0.28 mL of 1M HCI in ether to a methylene 
5 chloride solution (2 mL) of the free base. A white precipitate was obtained 
which on filtration afforded 90 mg of Example 235 as a white powder 
MS (M+H)+ 436 

Example 23p 




(tt)-2,3,4,5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-4-(methylsulfonyl) 
7-phenyl-3-(pheny lmethyl)-1 H-pyrido[3,2-e]-1 ,4.diazepine, 
monohydrochloride. BMS-214693 



A. 2-Hydroxy-5-nitro-6-methylpyridine 

To a suspension of a 2:1 mixture of 2-amino-5-nitro-6- 
methylpyridine and 2-amino-3-nitro-6-methylpyrldine (2.5 g, 16.3 mmol) in 
15 mL of water at O^C was added concentrated sulfuric acid (5 mL), followed 
by a solution of NaN02 (2.25 g, 32.6 mmol) in 5 mL of water dropwise over 
90 minutes. The solution was stirred 5 hours as it wanned to room 
temperature, cooled to 0°C and filtered. The solid was washed with water 
(2x) and dried under vacuum to afford 1.84 g of a >4:1 mixture (by HPLC) of 
Compound A and 2-hydroxy-3-nrtro-6.methylpyridine (73%) as a tan solid. 
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B. 2-Chioro-5-nitro-6-m thylpyridin 

A mixture of Compound A, 2-hydroxy-3-nitro-6-methylpyridine {0.93 
g, 6.05 mmol) and phosphorus pentachloride (48.9 g, 235 mmol) in toluene 
(10 mL) was heated at 92'»C for 16 hours and cooled to 0°C. Ice was added 
5 and the mixture was stinted and partitioned. The aqueous layer was washed 
with toluene and the combined organic phases were dried (magnesium 
sulfate), filtered and evaporated to afford 1.03 g of a 6:1 mixture of 
Compound B and 2-chloro-3-nftro-6-methylpyridlne (100%) as a reddish 
brown crystalline semi-solid. 

10 

C . 2-Phenyl-5-nltro-6-methylpyridine 

A mixture of Compound B and 2-chloro-3-nitro-6-methylpyridlne 
(0.42 g, 2.40 mmol) In THF (1 0 mL) was degassed wtih nitrogen. 
TetrakistriphenylphGSphine palladium (28 mg. 0.024 mmol) was added and 

15 the rnixture was st[rred 30 rn[nutes. Pheny^boronic acid (0.44g. 3.6 mmol) 
and 2M Na2C03 (1.8 mL) were added and the mixture was heated at 75«C 
for 17 hours and stirred at room temperature for 48 hours. Methylene 
chloride was added and the mixture was filtered through celrte and 
partitioned. The mixture was washed with saturated aqueous NaHC03, 

20 dried (magnesium sulfate), filtered and evaporated to afford 0.77 g of brown 
solid. Flash chromatography (silica. 10% ethyl acetate/hexanes) afforded 
0.37 g of Compound C (72%) as an off white solid and 0.05 g of 2-phenyl-3- 
nitro-6-methyipyridine (10%) as an oil. 



D . 2-Phenyl-5-amf no-e-methylpyridine 

To a suspension of Compound C (3.0 g, 14 mmol) in concentrated 
HCI (30 mL) was added tin chloride dihydrate (9.91 g. 44 mmol) In portions 
over 45 minutes. The solution was allowed to wamn to room temperature 
over 2 hours, heated at 78°C for 15 minutes, cooled to &>C, neutralized with 
4M NaOH and extracted with methylene chloride (3x). The combined 
organic phases were dried (magnesium sulfate), filtered and evaporated to 
afford 2.62 g of Compound D (100%) as a yellow oil which crystallized on 
standing. 



E . 2-Phenyl-5-(phenylsuIfonylamino)-6-methylpyridine 

A mixture of 2-phenyl-5-amino-6-methylpyridine (2.29 g. 12.4 
mmol) and benzenesulfonyl chloride (1.65 mL, 12.9 mmol) was heated at 
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Se^C for 15 hours. The mixture was cool d and th resulting glass was 
dissolved in methylene chloride/IOr NaOH. The mixture was partitioned, 
the organic phase was washed with 10% NaOH and th combined aqueous 
phases w re acidified with concentrated HCI and extracted with methylene 
5 chloride (2x). The combined organic phases were dried (magnesium 

sulfate), filtered and evaporated to afford 3.40 g of Compound D (85%) as a 
light yellow crystalline solid. 



F. 2-Phenyl-5-(phenylsulfonylamlno)-6-methylpyridine-N- 
10 oxide 

To a suspension of Compound E (3.0 g, 9.24 mmol) in acetic acid 
(28 mL) was added 30% aqueous hydrogen peroxide (9.25 mL). The 
mixture was heated at 72''C for 4 hours and at 62*0 for 22 hours. An 
additional 3 mL of H202 was added and the mixture was heated at 54»c for 
poured onto ice. The mixture was allowed to stand ovemight, 
200 mL of water was added and the resulting solid was^fiftered.'washedlvii^ 
water and ether and dried under vacuum to afford 1 .43 g (46%) of 
Compound F as a yellow solid contaminated with Compound E. The 
combined water and ether washes were extracted with methylene chloride to 
0 affond 1 .0 g of an approximate 4:1 mixture of Compound E and Compound F 
MS (M+H)+ 341.1. 

G. 2-Phenyl-5-(phenylsulfonylamino)-6-acetoxymethyl- 
pyridine 

5 A solution of crude Compound F (0.50 g, <1 .47 mmd) and acetic 

anhydride (2.5 mL) in acetic acid (5 mL) was heated at 90*0 for 4 hours, 
cooled, and poured onto ice. After standing ovemight, the mixture was 
extracted twice with methylene chloride and the combined organic extracts 
were dried (MgS04), filtered and evaporated to afford Compound G (0.60 g. 

) >1 00%) as a yellow foamy gum. 

H . 2-Phenyl*5-(phenylsulfonyiamino)-6-hydroxymethyl- 
pyridine 

A mixture of Compound G (0.60 g. <1.47 mmol) in 2M NaOH (2 mL) 
was heated at 50°C for 2.25 hours and cooled to 0°C. Methylene chloride 
was added, followed by concentrated aqueous HCI until the solid dissolved. 
Solid Na2HP04 was added until the aqueous phase was pH 7, and the 
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mixture was partitioned. The aqueous phase was extract d with methylene 
chloride and the combined organic extracts were dried (MgS04), filtered and 
evaporat d. The residue was flash chromatographed on silica with 50% 
ethyl ac tate/hexanes to afford 0.09 g of Compound F and 0.24 g of 
5 Compound H (48% from crude compound F) as a gum. 

I. 2-Phenyl-5-(phenylsulfonylamino)-pyridine-6- 
carboxaldehyde 

To a solution of crude Compound H (0.70 g. 2.06 mmol) in THF (1 0 
10 mL) was added Mn02 (0.36 g. 4.1 1 mmol). The mixture was stirred at room 
temperature and additional Mn02 was added at the following times: 1 hour, 
0.36 g; 2 hour, 0.36 g; 3 hour. 0.36 g; 7.5 hour, 0.72 g; 22.5 hour, 0.72 g; 32 
hour, 0.72 g. After stimng for 32.5 hours, the mixture was filtered through 
cellte, the pad was washed three times with celite and the fittrate was 
15 evaporated to afford 0.55 g of Compound I (79%) as an orange solid. MS 
(M+H)+ 339.0. - 



J. D-[N-(2-phenyl-5-(phenylsulfonylamino)-6- 
pyridinylmethyO-phenyialanine], methyl ester 

20 A suspension of Compound I (0.55 g, 1 .62 mmol), D-phenylalanine 

methyl ester hydrocloride (1.05 g, 4.88 mmol), NaOAc (0.40 g, 4.88 mmol) 
and 1 0% Pd/C (50 mg) In 4 mL methanot/2 mL acetic acid was 
hydrogenated with a balloon for 18 hours and filtered through celite. The 
pad was rinsed twice with methanol and the filtrate was evaporated. The 

25 residue was partitioned between pH 7 phosphate buffer and methylene 
chloride. The aqueous phase was extracted with methylene chloride and 
the combined organic extracts were dried (MgS04), filtered and evaporated 
to afford Compound J (1.21 g. >100%). 

30 K. (R)-2,3,4,5-Tetrahydro-7-phenyl-3-(phenylmethyl)-1H- 
pyrldo[3,2-e]-1 ,4-diazepin-2-one 

A mixture of Compound J (1.21 g, < 1.62 mmol) and 

polyphosphoric acid (16 g) was heated at lOCC for 5 hours. Ice and 

methylene chloride were added and the mixture was chilled, made basic 

(5 with 4N NaOH and partitioned. The aqueous phase was washed twice with 

methylene chloride and the combined organic extracts were dried (MgS04). 

filtered and evaporated. The residue was flash chromatographed on silica 
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10 



With 75% ethyl acetate/hexan s to afford 0.31 g (58% from Compound I) of 
Compound K as an off white solid. MS (M+H)+ 330.0. 

L. (R)-2,3,4,5-T trahydro-4-(m thyl ulfonyl).7-ph nyl-3- 
(phenylmethyl)-1H-pyrldo[3,2-e]-1,4-dlazepln-2-one 

To a solution of Compound K (117 mg, 0.36 mmol) and TEA (0.06 
mL, 0.43 mmol) in methylene chloride (3 mL) at 0»C was added mesyl 
chloride (0.033 mL. 0.43 mmol). The solution was stirred at 0*C for 30 
minutes and at room temperature for 90 minutes. Additional TEA (0.06 mL) 
and mesyl chloride (0.032 mL) were added and the solution was stined for 1 
hour and partitioned between aqueous NaHC03 and methylene chloride 
containing a little Isopropanol (<10%). The aqueous layer was washed with 
methylene chloride and the combined organic extracts were dried (MgS04). 
fi!tered and evapo..ated-to afford 145 mg of Compound L as a solid mqoo/.^ ' 
, MS (M+H)+ 408.1. ' 

M . (R)-2,3,4,5-Tetrahydro-4-(methylsulf onyl)-7-phenyl-3- 
(phenylmethyl).1 H-pyrido[3,2.e].1 ,4-diazepine 

To a solution of Compound L (53 mg, 0.13 mmol) in THF (2 mL) at 

20 O-C was added 1 M borane in THF (0.39 mL). The solution was allowed to 
warm to room temperature overnight, methanol was added and the mixture 
was evaporated. The residue was dissolved in a small amount of 10% HCI 
and methanol, warmed until a clear solution was obtained, and the methanol 
was evaporated. Methylene chloride was added followed by solid K2C03 

5 until the aqueous layer was pH 1 1 . The mixture was partitioned and the 
aqueous layer was washed with methylene chloride and the combined 
organic extracts were dried (MgS04), filtered and evaporated. The residue 
was subjected to preparative TLC on silica with 50% ethyl acetate/hexanes. 
The main mid Rf band was cut and extracted with methylene chloride 

0 containing a few drops of methanol to afford 25 mg of Compound M as a 
light yellow foam (49%). 



N . (R)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4- 

(methylsuIfonyl)-7-phenyl-3-(phenylmethyl)-1H-pyrido[3,2-e]-1,4- 
diazepine, monohydrochloride. 

To a solution of Compound M (24 mg. 0.06 mmol) and imida2oIe-4- 
carijoxaldehyde (17 mg, 0.18 mmol) in dichloroethane (1 mL)/ acetic acid 
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(0.5 mL) was added sodium triac toxyborohydride (32 mg, 0.15 mmol). The 
solution was stirred 1 hour and additional aldehyde (16 mg) and hydride (16 
mg) were added The solution was stirred 45 minutes and additional hydride 
(16 mg) was add d. NH40H (0.5 mL) was add d, followed by ethyl acetate 
5 and aqueous NaHC03. The mixture was partitioned and the aqueous layer 
was washed with ethyl acetate and the combined organic extracts were 
washed with saturated NaHCOS and brine, dried (MgS04). filtered and 
evaporated to afford the free base of Compound N (25 mg, 89%) as a white 
foamy gum. This material was dissolved in methylene chloride and the 
10 solution filtered through glass wool and evaporated. The residue was 

dissolved in methanol, 0.5 mL of 1M HCI in ether was added and the mixture 
was evaporated. The residue was evaporated from methanol, dissolved in 2 
mL of methanol and the solution filtered through glass wool. The filtrate was 
evaporated and the residue dissolved in 0.5 .mL of methanol. Ether (10 mL) 
. was added and the resulting precipitate was filtered, rinsed with ether and 
dried to afford Example 236 (24 mg) as a yellow solid ' 
MS (M+H)+ 474.3. 

lH(CD30D)d2.18. 3H, s; 2.76-2.92, 2H. m; 3.65. 1H. dd(J=4.7. 15.2 Hz); 
3.98. 1H. dd (J = 10.6. 15.2 Hz); 4.75. 1H. m; 5.18, 1H, d (J = 18.8 Hz); 7.26- 
20 7.40, 5H, m; 7.58-7.61 . 4H, m; 7.76-7.90 4H, m. 



Example 



25 




4-[2-(4-Chlorophenyl)-1 .2-d ioxoethyl]-2,3,4,5-tetrahydro-1 -(1 H- 
imidazo|.4-ylmethyl)-7-phenyl-1 H-1 ,4-benzodiaz pine, 
hydrochlorid . 
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A solution of HOAt (0.013 gm, 0.092 mmol) in DMF (0.5 mL) was 
added to 2-(4-chiorophenyl)-2-oxo-acetic acid ( 0.017 g, 0.092 mmol). 
Solutions in DMF of Compound B of Example 33 (0.2 M. 0.46 mL. 0.092 
mmol) and DIG (0.2 M, 0.014 mL. 0.092 mmol) were added to the mixture, 
5 which was stirred at room temperature for 16h. The mixture was purified by 
ion exchange chromatography on a solid phase extraction cartridge using 
the following protocol: 

1) Conditioned a Varian solid phase extraction column (1.5 g. SCX cation 
exchange) with 10 mL of MeOH/CH2Ci2 

10 2) Loaded mixture onto column using a 10 mL syringe to pressurize the 
system 

3) Wash column with 3 X 7.5 mL MeOH/CH2Cl2 (1:1) 

4) Wash the column with 1 X 7.5 mL of 0.01 N ammonia in MeOH 

5) Eluted column with 7.5 mL of 1 .0 N ammonia in MeQH and coHect into a 
15 tared receiving tube. 

the product was concentrated on a Savant Speed Vac (approx. 2mm Hg for 
20 hr). The residue was dissolved rn CH3CN (2 mL), IN HCI (0.10 mL) and 
water (1 mL) and lyophilized to afford Example 237 (0.042 gm. 86%) as a 
white lyophiiate. 
20 MS;(M+H)+471 

Analysis calculated for C27H23N4O2CI -0.15 CH3CN -1.0 HCI •0.84 ^20. 
Calc'd: C, 61 .40; H, 4.93; N, 10.88. 
Found: C. 61 .41 ; H, 5.02; N. 1 1 .28. 
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Examnl 9aft 




5 4-(1 ,2-Dioxopropyl)-2,3,4,5-tetrahydro-1 -(1 H-linlclazol-4- 
ylmethyl)-7-phenyl-1H-1,4-benzodla2eplne, hydrochloride. 

Example 238 was prepared from pyruvic acid as described for 
Example 237. 
10 MS: (M+H)+ 375 

Analysis calculated for C22H22N4O2 -LO HCI •0.67 H2O. 
Calc'd: C, 62.47; H, 5.80; N, 13.25. 
Found: C. 62.46; H, 5.59; N, 13.28. 
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ExampI g?Q 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylinethyl)-4.[2-(4- 
5 nitrophenyl)-1 ,2-dioxoethyl].7-phenyl-1 H-1 ,4-benzodiazepine, 
hydrochloride. 

Example 239 was prepared from 4-nltrophenylpyruvlc acid as 
described for Example 237. 
10 MS: (M+H)+ 482 

Analysis calculated for C27H23N5O4 'LO HCI •0.38 H2O. 
Calc'd: C, 61.79; H, 4.76; N, 13.34. 
Found: C, 61 .80; H, 4.72; N. 1 3.54. 



2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-y imethy l)-4-[2-(4- 
methoxyph nyf)-1,2-dioxo thyl]-7-phenyl-1H-1,4- 
20 benzodiazepin , hydrochloride. 



15 



Example 24Q 
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Example 240 was prepared from 4-methoxyph nylpyruvic acid 
described for Example 237. 
MS: (M+H)+ 467 
5 Analysis calculated for C28H26N4O3 -1 .0 HCI -0.79 H2O. 
Calc'd: C, 65.02; H. 5.57; N, 10.83. 
Found: C, 65.01 ; H. 5.66; N. 1 0.75. 



2,3,4,5-Totrahydro-1-(1H-lmldazoI-4-ylmethyl)-7-phenyl-4-(3,3,3. 
trif luoro-1 ,2-dioxopropyl).l H-1 ,4-benzodiazepine, 
trifluoroacetate (1:2). 



Example 241 was prepared from trifluoropyruvic acid as described 
for Example 237. with methylene chloride as cosolvent. Purification was by 
reverse phase preparative HPLC (aqueous methanol, 0.1% TFA) 
MS: (M+H)+ 429 

Analysis calculated for C22H19N4O2F3 -1.5 TFA -O.SI H2O. 
Calc'd: C, 48.90; H. 3.63; N, 9.12. 
Found: C, 48.90; H. 3.58; N, 9.13. 



Example g41 



10 




15 
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Example g4p 




(R)-7-Chloro-2,3,4,5-tetrahydro-1-[(lH-imldazol-4-yl).methyl]-4- 
(methylsulfonyl).3-(phenylmethyl)-1H-pyrido(3,2-e]-1,4- 
5 diazepine, hydrochloride. 

A. 2-Chloro-5-(phenylsulfonylamino)-6-methylpyrldlne 

Compound A was prepared from Compound B of Example 236 as 
described for Compound D of Example 236 and Compound E of Example 
10 236. 



B. 2-Chloro-5-(phenyisulfonylamino)-6-methylpyridine-N- 
oxide 

To a suspension of Compound A (3.0 g, 10.6 mmol) inTFA (12.5 
15 mL) was added 30% aqueous hydrogen peroxide (2.2 mL). The mixture was 
heated at reflux for 80 minutes. An additional 2.5 mL of H202 was added 
and the mixture was heated at reflux for 95 minutes. An additional 2.5 mL of 
H202 was added and the mixture was heated at reflux for 1 hour and poured 
onto ice. The mixture was allowed to stand overnight and was filtered. The 
20 solid was washed with water and dissolved In 10% isopropanol/methylene 
chloride and the solution dried to afford 2.44 g of Compound B contaminated 
with Compound A. An additional 0.33 g of impure compound B later 
precipitated fi-om the aqueous filtrate for a combined yield of 2.77 g (88%). 
(M+H)+ 298.9. 

25 

0 . 2-Chloro-5-(phenylsulfonylamlno)-6-hydroxymethyl- 
pyridlne 

Compound C was pr pared as a gum from Compound B as 
described for Compounds G and H of Example 236. {M+H)+ 299.0. 
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D . 2-Chloro-5-(phenylsulf onyiamino)-pyridine-6- 
carboxald hyde 

To a solution of crude Compound C (2.45 g. 8.20 mmol) in THF (20 
mL) was added Mn02 (1.43 g, 16.4 mmol). The mixture was stirred at room 
5 temperature and additional Mn02 was added at the following times: 1 hour, 
2.86 g; 28 hour, 2.86 g. After stirring for 21 hours, the mixture was directly 
flash chromatographed (25% ethyl acetate/hexanes) to afford 0.82 g of cnjde 
compound D. 



10 E. D-[N-(2-chloro-5-(phenylsulfonyiamino)-6- 
pyridfnylmethyl)-phenylalanine], methyl ester 

To a solution of crude Compound D (0.81 g, 2.73 mmol), D- 
phenylalanine methyl ester hydrochloride (0.88 g, 4.10 mmol) and NaOAc 
(0=67 g, 8t20 mmol) in 1 5 mL .methylene chlo.rida/s rnL acetic acid was 

15 added sodiunitriacetoxyborohydrid 4.10 mmol) in aliquots over 90 

minutes. The mixture was stin-ed for 90 minutes and partitioned between pH 
7 phosphate buffer and methylene chloride. The aqueous phase was 
extracted with methylene chloride and the combined organic extracts were 
dried (MgS04). filtered and evaporated to afford Compound E (1.62 g, 

20 >100%) as an orange gum. 

F. (R)-2,3,4,5-Tetrahydro-1-(1 H-imfdazol-4-ylmethyl)-4- 

(mothylsulfonyI)-7-chloro-3-(phenylmethyl)-1H-pyrido[3,2-e]-1,4- 
diazepine, monohydrochlorlde 

25 Example 242 was prepared from Compound E as described in the 

following sequence: Compound K of Example 236, Compound L of Example 
236, Compound M of Example 236, Compound N of Example 236. The HCI 
salt was precipitated from isopropanol with ether to afford Example 242 as a 
very hygroscopic foam. 

30 MS (M+H)+ 432.1. 

■•SC (CDCI3. free base) d 37.96, 39.60, 47.97, 48.34, 55.73, 59.27, 118.66, 
122.59, 124.89, 126.91. 128.64, 129.16, 135.59. 137.15. 138.88, 139.63, 
144.10, 144.54, 182.64 ppm. 
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6,7,8,9-Tetrahydro-5-(1 H-imidazol-4-ylmethyl)-8-<1 - 
5 naphthalenylcarbonyl)-2-phenyi-5H-pyr{mido-[5,4- 
»4]diazepine, monohydrochloride. 

2-Phenyl-5-5romo^-pyrimidine carboxylie add ~ 

To a solution of mucobromtc acid (16 g, 62 mmol) in 800 ml of 
10 water was added benzamidine hydrochloride hydrate (26 g, 166 mmol) and 
Triton B (100 ml, 40% in water). The solution was stirred 23 hours, filtered of 
a small amount of dark solid, and acidified with concentrated HCI. The 
gummy precipitate was filtered and recrystallized from 4:1 ethanol:water to 
afford 5.87 g (34%) of Compound A as a brown crystalline solid. 
15 Concentration of the mother liquor afforded an additional 1 .72 g (44% total 
yield). 

B. 2-Phenyl-5-(2-aminoethylamino)-4-pyrimidine carboxylic 
acid 

20 A mixture of 3.0 g (10.8 mmol) of Compound A and 300 mg of 

copper sulfate in 15 ml each of water and ethyienediamine was heated at 
100**C for 3 hr. The dark solution was evaporated to dryness and the semi- 
solid residue diluted with water to yield a voluminous white precipitate which 
was filtered, washed well with water, and air dried overnight to afford 2.45 g 

25 of Compound B as a light tan solid. The filtrate was evaporated to dryness 
and the residue diluted with water. Standing at rt afforded an additional 0.6 g 
of Compound B. The materials were combined and dried overnight at 60**C 
under vacuum to give 2.85 g (approx 100%) of Compound B as a pale 
yellow solid. 
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C. 6,7,8,9-T trahydro-2-ph ny|.5H-pyriinido-[5,4- ][1,4]- 
diaz pin-9> n 

To a SUSP nsfon of 2.8 g (10.8 mmol) of Compound B In 100 ml of 
5 pyridine was added 3.1 g (16.3 mmol) of EDC and 2.2 g (16.3 mmol) of 
HOBT and the sluny was stirred at it. under argon, for 36 hr. The resulting 
hazy solution was evaporated to dryness and the semi-solid residue diluted 
with 10% i-propanol:water and washed with brine (2x). A bright yellow 
precipitate formed in the aqueous layer during the washing. RItration of this 
10 material afforded 1.9 g of crude Compound C. This material was suspended 
into methanol and heated on the steam bath. The remaining insolubies 
were removed by filtration and the filter cake again extracted with hot 
methanol. The combined filtrates were evaporated to dryness to afford 1 .53 
g (59 %) of Compound C ars a pale yellow powder. 



15 



25 



D. 6.7,8,9-Tetrahydro-2-phenyl-5H-pyrlmldo-[5,4-e][1 ,4]- 
diazepine 

To a stined solution of 100 mg (0.42 mmol) of Compound C in 2 ml 
of glyme was added 85 mg (2.1 mmol) of lithium aluminum hydride and the 
20 reaction heated at reflux for 18 hr. To the reaction was added 0.5 ml of 

pyridine and an additional 80 mg of LAH and heating continued at 85°C for 
an additional 18 hr. The mixture was quenched by the addition of 5 ml of 
ethyl acetate, followed by 0.5 ml of cone NH.OH. The resulting suspension 
was filtered and the filter cake washed well with ethyl acetate. The filtrate 
was evaporated to dryness and the resulting crude product used in the 
subsequent reaction without further purification. This material may also be 
flash chromatographed on silica with 10% methanohethyl acetate to afford 
pure Compound D as an orange crystalline solid. 

30 E. 6,7,8,9-Tetrahydro-8-(1-naphthaIenylcarbonyl)-2-phenyl- 
5H-pyrimido-[5,4-e]ri,4]diazepine 

To a solution of 80 mg (assumed 0.35 mmol) of crude Compound D 

in 3 ml of methylene chloride and 3 ml of 1N sodium hydroxide was added 

60 \il (0.4 mmol) of 1-naphthoyl chloride. The reaction was stirred at CC for 

35 1 hr. The organic layer was separated, washed with sat. ammonium 

chloride, dried (MgS04) and evaporated. The residue was subjected to 



- 201 - 



wo 97/30992 „^ 

PCT/US97A12920 



flash Chromatography on silica gel. Elution with ethyl acetate-hexane (3:1) 
afforded 40 mg (25 % from Compound C) of Compound E as a f am. 

F. 6,7,8,9-T trahydr -5-(1H-imidazoi-4-yim thyJ)-8-(1. 
naphthaienylcarbonyl)-2-phenyi-5H-pyrimido-[5,4- 
>4]diazepine, monohydrochioride 

To a solution of 23 mg (0.062 mmol) of Compound E in 1 ml of 
methylene chloride and 0.2 ml of acetic acid was added 10 mg (1 mmol) of 
4-fonnyl imidazole. The reaction was allowed to stir for 15 min and 21 mg (1 
mmol) of sodium triacetoxyborohydride was added. Additional 10 mg 
portions of the imidazole and 21 mg portions of the hydride were added as 
above after 1 ,2,3 and 4 hr of stirring. Stin-ing was continued overnight. The 
reaction was diluted with methanol and, without further woricup, subjected to 
preparative HPLC on a Y.MC ODS-A SIC Golumn with gradient elution from 
9'''°°^^°'^"^ BJA: 10% MeOH-H20 + 0J% TFA, B;J0% H20-MePH + 
0.1% TFA). The appropriate fractions were combined and evaporated. The 
residue was converted to the hydrochloride salt by dilution with methanolic 
HOI and removal of solvent to give 31 mg of yellow solid. This material was 
dissolved Into minimal methanol and precipitated by the dropwise addition of 
ether to afford 12 mg (39%) of pure Example 243 as a yellow powder 
MS(M+H)+461. 

1H NMR (CD3OD): d 3.69 (2H. bs). 3.90 (2H. m). 4.20 (1H, m). 4.45 (1H, m). 
4.70 (1H, m), 4.82 (1H, m), 5.49 (1H. m), 7.32-8.30 (11H, m), 8.43 (1H. s), 
8.60 (1H, s), 8.95 (1H, m), 9.11 (1H, s). 
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Example o^A 





s o o 



{R)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-lmidazol-4-ylacetyl)-4- 

(methylsulfonyl)-3-(phenylinethyl)-1H-1,4.benzodla2eplne, 

monohydr-oehloride. 

A. (R)-7-Broino-2,3,4,5-tetrahydro-4-(1 ,1- 

dimethylethoxycarbonyl)-3.(phenylmethyl)-l H-1 ,4- 
benzodiazepine 

To a solution of 250 mg (0.79 mmol) of Compound B of Example 
224 in 5 ml of methylene chloride, at rt and under argon, was added 192 mg 
(0.88 mmol) of BOC anhydride as a solution in 1 ml of methylene chloride. 
After 1 hr, an additional 100 mg of BOC anhydride was added and sttning 
continued an additional 0.5 hr. The reaction, without wortcup, was subjected 
to flash chromatography on a 50 cc column of silica gel, Elution with 20% 
EtOAc-hexane afforded 319 mg (96 %) of Compound A as a white solid. 

B. (R)-7-Bromo-2,3,4,5-tetrahydro-1-(1-triphenyImethyl- 
imida2o|.4-y lacetyl)-4-(1 ,1 -diniethylethoxycarbonyl).3. 
(phenylmethyl)-l H-1 ,4-benzodiazepine 

To a suspension of 2.2 g (6 mmol) of 1-triphenylmethyl-4- 
imidazolyl-acetic acid in 50 ml of THF. at rt and under argon, was added 836 
Ml (6 mmol) of triethylamine. The resulting cloudy solution was cooled to - 
ao^C and 839 ^il (6.6 mmoles) of /-butylchloroformate was added dropwise. 
After stining an additional 0.5 hr at -30°C, a solution of 500 mg (1.2 mmoles) 
of Compound A in 10 ml of THF was added dropwise. The reaction was 
allowed to warm to rt over thre hours and stirring was continued overnight. 
The resulting black reaction was diluted with ethyl acetate and washed with 
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brine (2x), dried (MgS04) and th solvent removed to yield a black foam 
residue which was subj cted to flash chromatography on silica gel. Elution 
with 25% ethyl acetate-hexane afforded 376 mg (40 /o) of Compound B as a 
gray solid foam, as welt as 294 mg of Compound A. 

C. (R)-7-Bromo-2.3,4,5-tetrahydro-1-(1-triphenylmethyl- 

imidazol-4-ylacetyl)-3-(phenylmethyI)-lH-1,4-benzodla2eplne, 
hydrochloride 

A solution of 370 mg (0.48 mmol) of Compound B in 2 ml of 1 M 
HCI in acetic acid was stirred at rt for 0.5 hr. The reaction was evaporated to 
dryness at low temperature and the residue diluted with ethyl acetate. 
Filtration of the resulting solid afforded 280 mg (83%) of Compound C. 

D. (R)-7-Bromo-2^3,4,5-tetrahydro-1-(-1-tF!phenylmethyl^ 

imida2ol-4 -yjac etyl)-4»(methylsuifonyl)-3-(phenyimethyI)-1H-1.4- 
benzodiazepine ' 

To a solution of 280 mg (0.4 mmol) of Compound C in 3 ml of 

methylene chloride, at rt and under argon, was added 167 ^1 (1.2 mmoles) of 

triethylamine, followed by 46 jil (0.6 mmole) of methanesulfonyl chloride. 

After stim'ng 0.5 hr, an additional 167 fxl of triethylamine and 46 ^1 

methanesulfonyl chloride was added and stirring continued for an addrtional 

0.5 hr. The solution, without wortcup, was subjected to flash chromatography 

on a 50 cc column of silica gel. Elution with 50 % ethyl acetate-hexane 

afforded 165 mg (55%) of Compound D as a solid white foam. 

E. (R)-7-Bromo-2,3,4,5-tetrahydro-1-(1H-iinidazol-4- 
yiacetyl)-4-(methyl8Ulf onyl)-3-(phenyimethyl)-1 H-1 ,4- 
benzodiazepine, monohydrochioride 

To a solution of 80 mg (0.1 1 mmol) of Compound D in 2 ml of 
methylene chloride was added 0.5 ml of triethylsilane and 1 ml of TFA and 
the solution stirred at rt, under argon, for 3 hr. The reaction was evaporated 
to dryness to yield a white solid residue which was diluted with ether and 
stirred 0.5 hr. The solvent was decanted and the remaining insolubles 
washed twice more with ether. The remaining solid was taken into ethyl 
acetate and washed with sat NaHCOj. brine, dried (MgSO^) and the solvent 
removed at give 45 mg of solid white foam. This material was dissolved in 
minimal methylene chloride and 90 ^il of 1M HCI in ether was added 
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dropwise. The relftin was diluted with additional et^l^nd the r suiting 
slurry allowed to stand overnight under refrigeration. The solid was filtered 
under an atmosphere of nitrogen to afford 36 mg (62 %) of Example 244 as a 
white powder. 
5 MS (M+H)+ 503. 

Analysis calculated for C22H23N4O3S •I. 5 HCI. 
Calc'd: C, 47.35; H, 4.42; N. 10.04. 
Found: C, 47.55; H, 4.41 ; N, 9.92. 

0 Example 245 




(R)-7-Bromo-2,3,4,5-tetrahydro-1 -(2-1 H-imidazol-4-y lethyl)-4- 
(methylsulf onyl).3-(phenylmethyi)-1 H-l ,4-benzodiazepine, 
monohydrochloride. 

To a solution of 80 mg (0.107 mmole) of the free base of Example 
244 in 0.5 ml of THF, at rt and under argon, was added 1 ml of 1M borane in 
THF. The clear colorless solution was heated at reflux for 2 hr, 0.5 ml of 
cone. HCI was added and heating continued for an additional 2 hr at 65*'C. 
The reaction was diluted with water and washed twice with ethyl acetate. 
The combined organic layers were backwashed once with brine, dried and 
the solvent removed to afford a clear oil residue which was subjected to flash 
chromatography on a 30 cc column of silica gel. Elution with 
CHCl3:MeOH:NH,OH (95:5:0.5) afforded 112 mg of an oil. This material was 
diluted with 0.5 ml cone. HCI and again heated at eO'C for 2 hr. After cooling 
to rt, the reaction was diluted with water and extracted twice with ethyl 
acetate. The combined organic layers were dried (MgS04), and the solvent 
removed to give 30 mg of residue. Trituration of this material with ether 
afforded a white solid which was dissolved in 0.2 ml of methanol and 
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precipitated by the dr3PWise addition of etiier. Filtration oHhe resulting solid 
afforded 12 mg (21 %) of Example 245 as a white powder. 
MS (M+H)+ (high res): calc, 489-0957. Obs, 489.096. 

13C NMR (67.8 MHz. CD3OD): 24.7. 39.2, 40.3, 47.3, 53.3. 58.1, 60.8. 113.3. 
118.1, 118.8. 128.3. 130.1, 130.8, 131.0. 132.4. 134.0. 135.3. 139.8, 149.9 
ppm. 



yimethyl)-3-(phenylmethyl)-4H-1 ,4-benzodiazepine-4-carboxylic acid, 
methyl ester, dihydrochioride. 

A. 8-Amlno-2,3,4,5-tetrahydro-1-(1H-imidazol-4-yimethyl)-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepine-4-earboxylic acid,1 ,1 - 
dimethylethyl ester 

Compound A was prepared as a white solid from Compound D of 
Example 98 as described for Example 26. The crude free base was carried 
on. MS (M+H^s 434. 



B. 8-(Cyclohexylcarbonylamino)-2,3,4,5-tetrahydro-1 -(1 H- 
imidazoU4-ylmethyl)-3-(phenyimethyl)-1 H-i ,4-benzodiazepine- 
4-carboxyllc acid,1,1 -dimethylethyl ester 

Compound B was prepared as a white foamy solid from Compound A 
as described for Example 27. The crude free base was carried on. MS 
(M+H)*= 544. 



Example 246 
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C. N.r2,3,4,5-T trahydro-1-(lH-lniida2ol-4-ylm thyl)-3. 
(Ph nylmethyl).iH.1,4.b nz diaz pin-S-ylJcyclohexanamlde 

Compound C was prepared as a light brown solid from Compound B 
by treatment with HCI/dioxane in methanol at rt. MS (M+H)*== 444. 

D. 8-[(CyclohexylcarbonyI)amlnoM,2,3,5-tetrahydro-1.(lH- 

imldazo|.4.yfmethyl).3.(phenylmethyl).4H.1,4.benzodia2eplne. 
4-carboxylic acid, methyl ester, dihydrochlorlde 

Methyl chlorofomiate (0.05 g. 0.09 mmol) was added to a stirred 
solution of Compound C (0.05 g. 0.09 mmol) in CH,CI, at rt, under argon. 
After stining for 3 days the mixture was partitioned with CHCI3 (5 mL) and 
NaHCOg (2 mL). The aqueous layer was extracted with CHCI3 (2 x 10 mL). 
The eombined organic layers were washed with NaHCOa and brine, dried 
ovejLMgSO,,Jiftered=and concentrated.-=The residue was'purif^^^^ 
15 preparative HPLC. with a gradient of 50-100% aqueous methanol containing 
0.1% TFA and the HCI salt was formed by treatment with 1M HCI/ether 
MS(M+H)*=r502. 

NMR (CD3OD): 6 8.8 (s. 1H). 7.45-7.1 (m. 7.5 H). 7.05 (m. 1H), 6.8 (m. 0.5 
H). 4.67-4.35 (m. 4H). 4.58 (s. 3H). 3.4-3.0 (m. 3 H). 2.9 (m. 1 H). 2.7 (m 1H) 
20 2.3 (m. 1H). 1.9-1.2 (m. 10 H). ^' 



10 



Example 247 




N-I2,3,4,5-Tetrahydro.1 -(1 H-lmida2ol-4-ylmethyl)-4.(i . 
naphthalenylcarbonyl).1H-1,4-benzodla2epln-8-y|].i. 
pip ridin carboxamide, dihydrochlorlde. 
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Carbonyldilmldazole (0.045 g, 0.137 mmol). was add d to a solution 
of Example 26 (0.050 g. 0.125 mmol), and triethylamrne (0.038 mL, 0.275 
mmol) in dry m thylen chlorid (1 mL) at rt under argon. After stimng for 2 
5 hr. piperidine (0.01 3 mL. 0. 1 3 mmol) was added. After stirring for 1 5 hr, the 
reaction was diluted with NaHCOS and CHCI3. The organic layer was ' 
washed with NaHC03. water, and brine (1x3 mL each), dried over MgS04. 
filtered and concentrated. The product was purified by reverse phase HPLC 
with a gradient of 40-90% aquous methanol with 0.1 % TFA and the HCI salt 
10 was formed by treatment with 1 M HCI/ether to afford Example 247 (0.006 g 
10 %). 

MS (M+H)+ 509. 

^ H ISIMR (CD3OD): 5 8.5 (d. 1 H, J = 19 Hz). 8.06-7.9 (m. 2H). 7.69-7.3 (m, 
7")' ''•^ (drO.SH. J :r 7 H2)r6.9 (d, 0.5H; J =-7 Hz). 6.5'(d. 0.5 H. J = 7 Hz). ^ 
5.89 (t, 0.5 H). 4.6-3.88 (m. 4.5 H). 3.6-3.3 (m, 6H). 3.18-2.85 (m. 1.5H). 1.65 - 
1.55 (m, 6H). 



15 



Example 24^ 



20 




(R)-7-Cyano-1,2,3,5-tetrahydro-1-(1H-imldarol-4-ylmethyl)-3. 
(phenylmethyl)-4H-1 ,4-benzodiazepine-4'Carboxylic acid, ethyl 
ester, hydrochloride. 
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A. (R)-7-Broino-2,3,4,5-t trahydro-3-(phenylmethyl)-lH-1,4- 
b nzodiaz pin-2,5-di ne 

To a stirred solution of 5-bromoisatoic anhydride (150g, 563 mmol) in 
anhydrous pyridine (1.5L) under argon was added D-phenylalanine methyl 
5 ester hydrochloride (127 g. 590 mmol) and 4-dimethylaminopyridine (2g) 
The resulting solution was refluxed for 3 days and cooled to room 
temperature. The solvent was evaporated. The residue was dissolved in 
CH2CI2 (3 liter) and the solution was washed with 10% HCI and brine dried 
over anhydrous Na,SO, and evaporated to give a foam which was 
10 suspended in Et,0 (1.0L). The mixture was stirred and CH,CI, (100 ml) was 
added to help break up the emulsion. After cooling 3 hr In an ice bath the 
solid was filtered, washed with Et^O and a small amount of CH,CI, and dried 
in high vacuum to give 152g (78.4%) of Compound A. 

"C-NMR (DMSO-de) 33.31, 53;69r11 5.94; 123:31. 126:43. 128.22 129 39 
15 132.63, 134.97. 136.19. 137.76. 166.45. 171.11 ppm ' 

B. (R)-7-Bromo-2,3,4,5-tetrahydro-3-(phenylmethyI)-iH-1,4- 
benzodiazepine ' 

To a stirred and chilled (0». ice bath) solution of Compound A (100 g 
290 mmol) in anhydrous THF (1 .5L) under argon was added borane 
tetrahydrofuran complex (1.0M solution. 1450 ml. 1450 mmol). The resulting 
solution was gently refluxed overnight. The solution was cooled to 0» and 
MeOH was slowly added until foaming ceased. The solvent was evaporated 
to dryness. The residue was diluted with MeOH (900 ml), an aqueous 
solution of 25% HCI (180 ml) added and the mixture was gently refluxed 
under argon for 2 hr. The resulting solution was cooled to 0» in an ice bath 
Et,0 (300ml) was slowly added and the mixture was stirred for 1 hr. The solid 
was filtered. The filtrate was evaporated and the residue and the solid were 
combined, rinsed with Et,0 (500 ml) and acetone (500 ml) and suspended in 
CH,CI, (2L) and water (1L). The pH of the sluny was adjusted to 1 1 with 3N 
NaOH. The CH^CI^ layer was separated. The aqueous layer was saturated 
with NaCI and extracted with CH^CI,. The combined CH.CI, extracts were 
washed with brine, dried over anhydrous Na^SO, and evaporated to give 89 
g (97% yield) of Compound B as light tan solid. 



20 
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C-NMR (CDCIa) 40.55, 52.19, 54.22. 61 .74. 1 12.52, 120.25. 126.50. 
128.60. 129.30. 130.13. 132.09, 133.96. 138.52. 148.13 ppm 

C. (R)-2,3,4,5-Tetrahydro-3-(ph nylmethyl}-lH-1,4- 
5 benzodiazepine-7-carbonitriie 

To a stirred suspension of Compound B (60 g, 190 mmol) in 
anhydrous 1-methyl-2-pyrrolidinone (600 ml) under nitrogen was added 
copper(l) cyanide (51 g. 569 mmol). The mixture was heated to 200'» for 
3.5hr. The mixture was slowly added to 15% ethylenediamine solution in 
10 water (1.5 L) with vigorous sfirring. After 1 .0 hr stirring, the slurry was 
extracted with EtOAc (3x750ml). The EtOAC extracts were combined, 
washed with 10% NH.OH (2x750ml) and brine, dried over anhydrous -f^ 
NajSO/and evaporated to give & black gum. This was passed through a 

pad of sllica.geU(E. Merck 230-400 mash, 1.2 kg) eluting-with EtOAC to 
15 40 g (80%) of Compound C as a tan solid. 

"C-NMR (CD3OD) 40.84. 49.23, 51.62. 51.71, 62.56. 101.42. 119.14. 
120.99. 127.56. 129.66. 130.38. 132.71, 134.86, 139.82. 156.29 ppm 

D . (R)-7-Cyano-1 .2,3,5.tetrahydro.1 -(1 H-imidazoM-ylmethyl)- 
20 3-(phenylmethyl).4H-1 ,4-benzodiazepine 

Compound D was prepared from Compound C by the following 
sequence: Compound C of Example 98. run in the absence of triethylamine 
and with purification by flash chromatography on silica with 4:1 
hexanes:ethyl acetate; Compound D of Example 1 ; treatment with 4M HCI in 
25 1:1 clioxane:ethyl acetate. MS (M+H)+ 344. 

E. (R)-7-Cyano-1,2,3,5-tetrahydro-1-(1H-lmldazol-4-ylniethyl)- 
3-(phenylmethyl)-4H-1,4-benzodiazepine-4-carboxylic acid, 
ethyl ester, hydrochloride. 

30 Ethylchloroformate (0.023 mL. 0.24 mmol) was added to a solution of 

Compound D (0.10 g, 0.22 mmol) and DIPEA (0.16 mL, 0.9 mmol) in dry 
methylene chloride (1 mL) at C^C under argon. After stining for 2.5 days the 
reaction was partitioned with NaHCOa (5 mL) and CHCI3 (20 mL). The 
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aqueous layer was extract d with CHCI3 (2x10 mL). The combined organic 
layers were washed with NaHCOa. water and brine, dried over MgSO,, 
filtered and concentrated. The product was purified on a flash column 
eluting with EtOAc (200 mL) and 19/1 CHCla/CHaOH (200 mL). treated with 
5 1 N NaOH to remove acylation on imidazole, and treated with HCI/ether to 
afford Example 248 (0.047 g, 52 %). 

MS (M+H)+ = 416. 

1H NMR (CD3OD): d 8.9 (d. 1H. J 16 H2). 7.48-7.12 (m. 8H). 6.9 (m. 1H). 

5.0^.4 (m. 5H). 4.8-3.7 (m. 3H). 3.4-3.2 (m. 2H). 2.89-2.7 (m. 2H). 1.03 (m 
10 3H). 

Example P^o 



5 




N.[2,3,4,5-Tetrahydro-1 -(1 H-iinidazol-4.ylmethy l).4. 

(methylsulfonyl)-3-(phenylmethyl)-lH-1,4-ben2odlazepin.8- 
yl]cyclohexanecarboxamide, dihydrochloride. 

Methanesulphonyl chloride (0.024 mL. 0.38 mmol) was added to a 
heterogeneous mixture of Compound C of Example 246 (0.030 g. 0.054 
mmol). DMF (0.2 mL). and triethylamine (0.2 mL) in dry methylene chloride 
(0.3 mL) at rt under argon. After stirring for 2.5 days another eq of 
mesylchloride was added. After stirring for 3 hr the mixture was diluted with 
NaHC03 and CHCI3. the layers were separated and the aqueous layer was 
extracted with chlorofonn (2 x 20 mL). The combined organic layers were 
washed with water (5 mL) and brine (5 mL). dried over MgS04. filtered and 
concentrated. The residue was purified on a silica flash column eluting with 
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CHCI3. and 9/1 ChSs/CHSOH (200 mL each), to afford Example 249 (5 mj 
17 %). 

MS (M+H)+ = 522. 

■>H NMR (CD3OD): 58.88 (s. IH). 7.5 (m. 2H). 7.3 (m. 5H). 7.05 (d. 1H. J 8 
Hz), 6.8 (d. IH, J = 8Hz). 4.8-4.2 (m, 5H). 3.6 ( m. IH). 3.2 (m. IH). 3.0 (m. 
IH). 2.7 (m. IH). 2.3 (m. 3H). 1.6-1.9 (m. SH), 1.1-1.5 (m. 4H). 0.9 (m. 2H). 



(R)-7-Cyano-4-[[2-(dimethylamino)ethyf]sulfonyl]-2,3,4,5. 
tetrahydro-1 -(1 H-imf dazol-4-ylmethy l).3-(phenylmethyl).4H-1 ,4- 
benzodiazepine, dihydrochloride. 

A. (R)-7-Cyano-4-(ethenylsulfonyl)-2,3,4,5-tetrahydro-1- 
(1 H-imidazol-4-yfmethyl)-3-(phenylmethyl)-4H-1 ,4- 
benzodiazepine 

2-Chloroethanesulfonyl chloride (1.85 g. 11.4 mmol) was added to 
a solution of Compound D of Example 248 (1.0 g, 3.79 mmol) and DIPEA 
(2.6 mL, 15.2 mmol) in dichloromethane (16 mL) at O^C under argon. After 
stirring for 16 hr, the reaction was diluted with chloroform and aq NaHCOj. 
The layers were separated, the aqueous layer was reextracted twice with 
chlorofonn. The combined organic extract was washed twice with NaHCOj 
and brine, dried over MgSO^, filtered and concentrated. The product was 
purified on a silica flash column eluting with 75% followed by 
50%hexanes/ethyl acetate to afford Compound A (0.31 g, 23 %). MS: 
{M+H)+ = 434. 



Example 2*50 
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B. (R)-7-Cyano-4-r[2-(dim thylamino)ethyI)sulfonyl]-2,3 4 5- 
t trahydro.l-(lH.|midazol-4-ylm thyl).3.(phenylmethylMH.1 4- 
b nzodiazepin , dihydrochlorid 

Compound A (0.59 g. 1 .36 mmol) In a 2M solution of dimethylamlne 
in THF (15 mL. 30 mmol) was wamied in a sealed tube to 60»C for 16 hours 
The reaction was concentrated and the residue was purified by preparative 
HPLC (gradient of 30-90% aqueous methanol with 0.1 % TFA) The purified 
TFA salt was converted to its HCI salt with HCI/ether and lyophilized to afford 
Example 250 (1 1 mg, 1.7%). 
MS: (M+H)+ = 479. 

1 H NMR (CD30D): d 8.9 (s. 1 H). 7.5-7.2 (m. 8H). 6.9 (m. 1 H). 4.8-4.4 (m. 5H) 
3.95 (m, 1 H). 3.4-3. 1 (m. 5H). 3.0-2.7 (m, 8H). 




(R)-7-Cyano-2,3,4,5-tetrahydro.1.(lH.imldazol-4-ylinethyl).4. 

[[2-(4-morpholinyl)ethyl3suIfonylJ.3-(phenylmethyl)-4H-1,4- 
benzodiazepine, dihydrochloride. 

Example 251 was prepared from Compound A of Example 250 and 
morpholine as described for Example 250 (61%) 
MS: (M+H)+ = 521. 

1H NMR (CD30D): d 8.9 (s. 1H). 7.75-7.2 (m. 8H). 6.95 (m. 1H). 5.0 -4 4 (m 
3H). 4.1-3.7 (m. 7H). 3.5-3.1 (m. 6H), 3.0 (m. 3H). 2.85 (m. 1H). 2.55 (m. 1H). 
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N-[2,3,4,5-Tetrahydro-1-(1H-lmida2oI-4-ylmethyl)-4-(2-inethoxy- 
3-methylbenzoyl)-1 H-1 ,4-benzodiazepin-6- 

yl]cyclohexanecarboxamide, dihydrochloride. 

To a solution Of Compound C of Example 246 (46 mg, 0.1 mmol) in 

DMF (1 .fnL),at.rt under argon -were added sequentrallyr2-metfioxy-3- 

methylbenzolc acid (20 mg. 0.12 mmol), DIPEA (0.09 mL, 0.5 mmol), HOAt 
(16 mg, 0.12 mmol) and EDC (23 mg. 0.12 mmol). After 18 hr. NaOH (1N. 1 
mL) and MeOH (2 mL) were added. After 25 min, the volatlles were removed 
in vacuo and the residue was partitioned between chloroform (15 mL) and 
NaHCOg (10 mL). The organic layer was separated, dried and concentrated 
in vacuo. The residue was purified by silica gel chromatography eluting with 
5% MeOH in chloroform to afford a white solid (42 mg, 83%) which was 
dissolved in MeOH (1 mL) and HCI in ether (IN, 2 mL) was added. The 
mixture was concentrated in vacuo to afford Example 252 as a yellow solid 
(50 mg). 

MS (M+H)* = 502.3. 
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Example OK-k 




8-[(CycIohexylcarbonyl)amlnoJ-2,3,4,5-tetrahydro.1-(lH- 

lmldazol-4-ylinethyl)-N-pheny|.1H-1,4-ben2odiazeplne-4- 
carboxamide, dihydrochloride. 

To a solution of Compound C of Example 246 (46 mg. 0.1 mmol) in 
DMF (1 mL) at rt under argon were added seqTSentilllyT phenylisoc^nate 
(13 nL. 0.12 mmol) and DIPEA (6.09 mL. 0.5 mmol). After 18 hr, NaOH (IN 
1 mL) and MeOH (2 mL) were added. After 25 min, the volatiles were 
removed in vacuo and the residue was partitioned between chloroform (15 
mL) and water (10 mL). Some of the desired product that precipitated was 
filtered. The organic layer was separated and concentrated in vacuo The 
residue was mixed with the solid obtained by filtration, dissolved in 
MeOH/TFA mixture and purified by reverse phase preparative HPLC eluting 
with 50%.90% aqueous MeOH containing 0.1% TFA. Appropriate fractions 
were collected and concentrated. The residue was treated with IN HCI 
followed by concentration. After three treatments, the residue was dissolved 
m water and lyophilized to afford Example 253 as a yellow solid (30 ma 
55%). 

MS (M+H)* = 473.3. 
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Example 2SA 




methylphenyl)sulfonyl]-1 H-1 ,4-benzodiazepin-8- 
yl]cyclohexanamide, dihydrochloride. 

Example 254 wag-prepafga as a yellow sdlia from Compound C of 
Example 246 and 2-methylbenzenesulfonyl chloride as described for 
Example 253, except that the quenched, evaporated reaction mixture was 
directly purified by preparative HPLC (29%). 
MS (M+H)* « 508.2. 



N-[2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-[(2- 
methoxyphenyi)carbonyl]-1 H-1 ,4-benzodiazepin-8- 
yi]cyciohexanamide, dihydrochloride. 



Example 25S 
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Example 255 was prepared as a pale yellow solid from Compound 
C of Example 246 and 2-methoxyIbenzoic acid as described for Examole 
252. 

MS (M+H)* = 488.3. 

Example gsff 



10 



15 



25 




(B)-7rCyano-1 ,2,3,5-tetrahydro-1 -(1 

(phenylmethyI)-4H-1,4-benzodlazepine-4-sulfonlc acid, ethyi 
ester, hydrochloride. 



A. (R)-7-Cyano-1 .2,3,5-tetrahydro-3-(phenylmethy l)-4H-1 ,4- 
benzodiazepine-4-8ulfonic acid, ethyi ester 

Ethyl chlorosulfonate (0.49 g, 3.41 mmol) was added to a solution 

of Compound C of Example 248 (0.3 g, 1.13 mmol) and DIPEA (0.78 mL. 

4.55 mmol) in dichloromethane (8 mL) at 0°C under argon. After stirring for 

16 hr as it warmed to rt, the mixture was diluted with chloroform and 

NaHCOg. The layers were separated and the aqueous layer was extracted 

20 with chlorofomi. The combined organic extracts were washed with 

NaHC03.water. IN HCI and twice with brine, dried over MgSO,. filtered and 

concentrated, to afford Compound A (0.54 g, 13 %). MS (M-H)- = 370. 

B. (R)-7-Cyano-1 ,2,3,5-tetrahydro-1 -(1 H.imidazol.4. 

ylmethyl)-3-(phenylmethyl)-4H-l,4.benzodia2eplne-4-sulfonic 
acid, ethyl ester, hydrochloride. 

Example 256 was prepared from Compound A as described for 
Compound D of Example 1. using dichloroethane and 3A sieves. Purification 
by preparative HPLC followed by conversion to the HCI salt and 
30 lyophilization afforded Example 256. 
MS (M+H)+ = 535. 
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^HNMR (400 MHz. C^OD): d 8.9 (s. 1H). 7.5-7.2 (m. 8H). 6.9 (d, 1H. J = 8 
Hz), 5-4.4 (m. 4H), 4.3 (m. 1H), 4-3.2 (m. 4H). 3.0 (m. IN), 2.8 <m. 1H). 1.05 (t, 



(3R)-7^Bromo-1 -[cyano(1 H-imidazol-4-yI)rnethyl]-2,3;4,5- 
tetrahydro-4-(methyl8ulf onyl)-3-(pheny lmethyl)-l H-1 ,4- 
benzodiazepine, monohydrochloride. 

To a stirred solution of Compound C of Example 224 (390 mg. 1 .0 
mmol) in a mixture of acetonltrile, methanol and acetic acid (3 mL, 1:1:1) wa 
added 4-formylimidazole (100 mg, 1.04 mmol) followed by sodium cyanide 
(55 mg. 1.12 mmol). The mixture was stirred at room temperature for 2 days 
quenched with saturated potassium carbonate (2 mL) and partitioned 
between ethyl acetate and IN NH40H solution. The organic layer was 
separated and washed with brine, dried, and concentrated to give a solid 
(400 mg. 80%). A portion was converted to its HCI salt by dissoving in 
methanol, addition of 1 N HCI in ether, and removal of the solvent to afford 
Example 257. 

TLC Rf = 0.50 (ethyl acetate, two spots) 
MS (M+H)+ 500 



3H). 



Example 257 
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{3R).1-[2-Amino-1-(1H.imidazo|.4-yl)ethylJ-2,3,4.5-tetrahydro.4. 
(methy Isulf onyl)-3-(phenylinethyl)-l H-1 ,4-benzodla2oplne 
dihydrochloride. 



To a stirred suspension of lithium aluminium hydride (95 mg, 2.5 
mmol) in ether under argon at room temperature, was added a solution of 
-the free base of Example 257 (250 mg, 0.5 mmol) in anhydrous THF^ The 
mixture was stirred at room temperature for 8h and was diluted with THF 
folJowed by ethyl acetate and ammonium hydroxide. The suspension was 
stirred at room temperature for 18h and filtered. The filtrate was 
concentrated In vacuo and the residue was purified by chromatography 
(ethyl acetate/methanol/NH40H. 10:1:0.1) on silica to give a semisolid (80 
mg. 38%). A portion of it was converted to its HCI as described in Example 
257. 

MS (M+H)+ 426 
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(3R)-1 -[2-(Dimethylamino)-1 -(1 H-imidazol-4-yl)ethyl].2,3,4,5. 

5 tetrahydro-4-(methylsulfonyl)-3-(phenylmethyl)-1H-1,4- 
benzodiazepine, dihydrochloride. 



To a stirred solution of the free base of Example 258 (20 mg) in 
-methanol (1 mL)^hd acetic acidlO^S mL)lvith sodTum acetate (1 OOmg). was 

10 added 30 of fomialdehyde (37% aq. solution), followed by NaCNBH3 (15 
mg). The mixture was stirred for 15 min, additional fomialdehyde (30 nL) 
and NaCNBH3 were added and the mixture was stin-ed for 30 min and 
diluted with ethyl acetate and quenched with 3 mL of NH40H solution. The 
organic layer was separated, washed with 1 N NH40H solution and brine, 

15 dried, and concentrated. The residue was converted to its HCI salt as 
described in Example 257 (23 mg). 
MS (M+H)+ 454. 
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Example 9ftn 





10 



15 



(3R)-1-[2-Amino-1-(1H-imidazol.4-yl)ethylJ-7-bromo-2,3,4,S- 

tetrahydro-4-(methylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4- 

benzodlazepine, dihydrochlersde. 

To a stirred solution oMhe free base of Example 258 (20 mg) in 
chloroform (1.5 mL) was added tetrabutylammonium perbromide. The 
mixture was stirred at room temperature for 10 min and quenched with an 
aqueous solution of NaS203. The organic layer was separated and washed 
with chloroform. The combined organic layers were dried over MgS04 and 
concentrated in vacuo. The residue was purified by column chromatography 
(ethyl acetate/methanol/NH40H; 10:1:0.1) to give a white solid (17 mg) 
which was converted to its hydrochloride salt as described in Example 257 
MS (M+H)+ 504. 
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(3R)-1.[2-(Dimethylamino)-1-(1H-lmidazol.4-yl)ethyl]-7.bromo- 

2,3,4,5-tetrahydro-4-(methylsulfonyl)-3-(phenylmethyl)-lH-1,4- 
benzodiazepine, dibydrochloride, 

Example 261 was prepared from Example 260 as described for 
Example 259. 
MS (M+H)-»- 532. 

Example 




7rCyano-1,3,4,5-tetrahydro-1-(1-methy|.1H-imidazol-5-ylmethyl)- 

3-(phenylmethyl)-4-{phenylsulfonyl)-2H-1,4-benzodiazepin-2- 
one, monohydrochioride. 

A. (R)-N-(2-amino-5-bromo-phenylmethyl)-N- 
(methanesulfonyl)-phenylalanlne methyl ester 

To a stirred solution of {R)-N-(2-amlnophenylm thyI)-N- 
(nnethanesulfonyl)-phenyiaianine methyl ester (prepared from D- 



- 222 - 



wo 97/30992 , _ w ^ PCT/US97/02920 




m 

phenylaianine methyl ester hydrochlorid by reductive amination with 2- 
nitrobenzald hyde followed by reaction with m thanesulfonyl chloride in 
pyridine and reduction with stannnous chloride in ethyl acetate; 7.0 g. 16.5 
mmol) in chloroform (75 mL) at room temperature was added 
5 tetrbutylammonium perbromide (7.1 g. 14.8 mmol) portionwise. The mixture 
was allowed to stir at room temperature for 30 min. Saturated NaHC03 
solution was added, followed by solid Na2S203. The mixture was stirred for 
1 hour, concentrated in vacuo, and the residue was partitioned between 
water and 50% ethyl acetate/hexanes. The organic layer was separated 
10 washed with water, brine, dried, concentrated in vacuo. The residue was 
purified by flash column chromatography to give Compound A as an oil (4 5 
g. 54%). MS (M+H)+ 503. [ajD«': + 29.6 * (CHCI3, c = 0.25) 

B . 7-Cy an o-l ,3^4,5.tetra hy dro-S-fphenyimethy :)-4- 

15 (phenylsulf onyl)-2H-1 ,4-ben2odia2epin-2-one 

' A solution of Compound A (2.05 g. 4.07 mmol) in N- 

methylpyrrolidinone (10 mL) in the presence of CuCN (1.1 g, 12.3 mmol) 
was heated at 195»C for 4 h. The mixture was cooled to room temperature 
and partitioned between NH40H solution and methylene chloride. The 

20 organic layer was separated and the aqueous layer was extracted with 

methylene chloride. The combined oiganic layers were washed with Ijrine. 
dried, and concentrated. The residue was crystalized from methanol to give 
Compound B as a brown solid (1.1 g, 65%). MS(M+H)-». 416. mp 222- 
223''C. 



25 



C. 7.Cyano-1,3,4,5-tetrahydro-1-(l.trlphenylmethyl-1H- 

lmlda2ol-4-ylmethyl).3-(phenylmethyl).4-(phenylsuIfonyl).2H. 
1 •4-benzodiazepin-2-one 

To a stirred solution of Compound B (310 mg, 0.74 mmol), N- 
30 tritylimidazole.4-methanol (510 mg. 1.5 mmol) and triphenylphosphine (450 
mg, 1.72 mmol) in toluene and dichloroethane (20 miy3 mL) at 60'*C under 
argon, was added diethylazodicarboxylate (300 uL. 1.9 mmol). The mixture 
was stirred at 60°C for 1 h and partitioned between ethyl acetate and water. 
The organic layer was washed with water and brine, dried, concentrated in 
vacuo, and purified by flash column chromatography (ethyl acetate/hexanes 
2:3) to give Compound C as an oil (450 mg, 82%). MS(M+H)+740. 



35 
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D. 7-Cyan^^3.4,5-t trahydro-l-d-m thTTlH-lmldazoNS- 
ylmethyl).3.(ph nylm thyl)-4-(ph nyl ulfonyl).2H-1,4. 
b nzodiazepin-2-on , monohydr chl rid 

To a stirred solution of Compound C (210 mg, 0.28 mmol) in THF at 
room temperature under argon, was added methyl trifluoromethylsulfonate 
(35 nL. 0.31 mmol). The mixture was stirred at room temperature for 10 min 
Acetic acid (0.5 mL) and triethylsilane (0.25 mL) were added. The mixture * 
was heated at eo^C for 30 min and partitioned between 1 N NaOH and ethyl 
acetate. The organic layer was separated and washed with brine, dried and 
concentrated in vacuo. The residue was purified by flash column 
chromatography to give the free base of Compound D an oil (100 mg, 71%) 
This was dissolved in methanol, and IN HCI solution in ether was added. 
TTie solvent was removed to give Example 262 as a solid 
MS (M+H)+512. 
15 mp: leO'C 

Example gfia 




7-Cyano-1 t3,4,5-tetrahydro-1-(1 H.imidazol-4-ylmethyl).3. 

(phenylmethyl)-4-(phenylsulfonyl)-2H-1,4-benzodlazepln-2-one, 
monohydrochloride. 

To a stirred solution of Compound C of Example 262 (200 mg, 0.27 
mmol) in CHCI3 at room temperature under argon, was added trifluoroacetic 
acid (1 mL), followed by triethylsilane (0. 5 mL). The mixture was stirred at 
room temperature for 2 h and partitioned between 1 N NH40H and ethyl 
acetate. The organic layer was separated and washed with brine, dried and 
concentrated in vacuo. The residue was purified by flash column 
chromagraphy (ethyl acetate, methanol; 95:5) to give the free base of 
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^^^^ ^" °'' ^"^^ "^'^ '^^^ methanol, and 

IN HCl solution in ether was add d. The solvent was removed to give 
Example 263 as a solid. 
MS (M+H)-f498. 
mp: igS'C 



Example pttA 



15 



20 




7.Bromo-2,3,4.5.tetrahydro-1-(lH-imldazoM.ylmethyI).4. 

(methylsulfonyl).3.(2.phenylethyl)-lH.1,4-ben2odia2epine 
dihydrochloride. 

A. 7-Bromo-2,3,4,5-tetrahydro-3-(2-phenylethyl)-1H-1 4- 

benzodiazepine 

Compound A was prepared from D.L-homoPhe and 6-bromolsatoic 
anhydnde as described in the following sequence: Compound A of Example 
80. except that DMF was used instead of pyridine, and heating was at 50'>C 
for 24 hours: Compound B of Example 80; Compound C of Example 80. 

B. 7-Bromo-2,3,4,5-tetrahydro-4.(inethylsulfony|).3-(2- 
phenylethyl)-1H-1 .4-ben2odia2epine 

Compound A (100 mg, 0.30 mmol) was dissolved in THF (5 mL) 
and DIEA (21 1 ^L. 1.21 mmol) was added followed by methanesulfonyl 
chloride (94 nL, 1.21 mmol). The solution was stirred for 30 min 
concentrated, redissolved in ethyl acetate (50 mL) and washed with water 
(3X20 mL). The organic layer was dried (Na,SOJ and concentrated to yield 
Compound B as a light brown glass. 
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C. 7-Bromo^3,4,5-t trahydro-1-(1H-imidazol-4-ylm thyl). 
4-(m thylsulfonyl).3.(2-ph nylethyl)-1H-1,4-b nz diaz pine, 
dihydr chi ride 

Compound C and 4-formylimidazole were dissolved in 1 ,2-DCE (5 
5 mL) and acetic acid (0.5 mL) and sodium triacetoxyborohydride was added. 
The mixture was stin-ed at SCC for 2h and saturated NaHCOs (5 mL) was 
added. The mixture was concentrated and the residue was partitioned 
between water (20 mL) and ethyl acetate (20mL), The organic layer was 
washed with water (10mL), brine (10 mL). dried (MgS04), concentrated and 
0 purified by preparative HPLC (gradient of aq methanol, 0.1% TFA). 

Appropriate fractions were combined, concentrated and lyophilized. The 
lyophilate was dissolved in methanol (0.5 mL) and IN HCI (SmL). The 
mixture was concentrated and lyophilized. This procedure was repeated to 
provide Example 264 as a white solid (15 mg. 19%). 
) MS (M+H)+ 490. 

Example 265 




CI 



7-Bromo-3-[(3-chlorophenyl)metiiyl]-2,3,4,5-tetraliydro-1-(1H- 

imidazol-4-ylmetliyl)-4-(fnetriyl8Uifonyi).1H-1,4-benzodiazepine, 
drhydrochloride. 



A. 2-[2-(1 ,1-dimethyl-ethoxycarbonyiamino)-3-(3-chloro- 
phenyl)-propylamino])-5-bromobenzoic acid 

N-Boc-3-chloro-phenylalaninal (800 mg, 2.8 mmol) and 2-amino-5- 
bromobenzoic acid (660 mg, 3.06 mmol) were dissolved in MeOH (10 mL). 
Molecular sieves (3 A, 7.0 g) and glacial acetic acid (0.2 mL) were added 
and the mixture was stirred for 30 min. Sodium cyanoborohydride (200 mg. 
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2.99 mmol) was added portionwise over 30 min. The mixture was stirred for 
16 h. cool d to 0°C and saturat d NaHCOa (30 mL) was slowly added. The 
mixture was stirred for 30 min, concentrated and extracted with ethyl acetate 
(100 mL). The ethyl acetate layer was washed with water (100 mL), brine 
5 (100 mL), dried (MgS04), and concentrated. Preparative HPLC (gradient of 
aq methanol. 0.1% TFA) afforded Compound A as a clear oil (100 mg 7%) 
MS (M+H)+ 481. 

B. 2-[2-amino-3-(3-chloro-phenyl)-propylamino])-5- 
10 bromobenzoic acid 

Compound A (100 mg, 0.21 mmol) was stirred in dimethyl sulfide 
(0.1 mL) and 4N HCI in dioxane (10 mL) for 40 min. The mixture was 
concentrated, redissolved in methylene chloride (20 mL) and concentrated. 
This latter procedure was repeated three times to yield Gempeand B as a 
15 clear glass. 

C. 7-Bromo-3-[(3-chlorophenyl)methyl]-2,3,4,5-tetrafiydro-1- 
(1 H-imidazol-4-y tmethyl)-4-(methylsuIf onyi).l H-1 ,4- 
benzodiazepine, dihydrochioride. 

20 Compound C was prepared as a white solid from Compound B by 

the following sequence: Compound B of Example 80; Compound C of 
Example 80; Compound B of Example 264; Compound C of Example 264 
MS(M+H)+510. 

25 Example gfify 




(R)-7-Bromo-3-(cyclohexylmethyI)-2,3,4,5-tetrahydro-1 -(1 H- 
Imldaz l-4-ylm t»iyl)-4-(m thylsulfonyl)-1H-1,4-b nzodlazepine, 
30 dihydrochiorid . 
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ExampI 266 was prepared as a white solid from D-N-Boc- 
cycloh xylalaninal as d scribed in Example 265. 
MS (IW+H)+510. 

5 

Example 9fi7 




7-Brdm6-3-[(2-chlorophenyI)methylJ-2,3,4,5-tetrahydro-1-(lH. 

imIdazo|.4-ylmethyl)-4-(methylsulfonyl).lH.1,4-benzodla2epine 
dihydrochloride. 

Example 267 was prepared as a white solid from D,L-N-Boc-2- 
chlorophenylalaninal as described in Example 265. 
MS(M+H)+510. 

Example gfip 




(S)-7-Bromo-3-(cyclohexylmethyI)-2,3,4,5-tetrahydro-1 -(1 H- 

lmida2ol-4-ylmethyl)-4-(methylsulfonyI)-1H-1,4-ben2odia2 pine 
dihydr chl ride. 
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Example 268 was prepared as a white solid from L-N-Boc- 
cyclohexylalaninal as described in Example 265. 
MS (M+H)+ 482. 



Example 9rq 




MeO 



10 



7.Bromo.2,3.4,5.tetrahydro-1 .(1 H.|mida20|.4.ylmethy n.3.r(4. 
methoxyphenyl)methyl]-4-(methylsulfonyl)-lH-1,4- 
benzodiazepine, dihydrochloride. 



15 



Example 269 was prepared as a white solid from D,L-N-Boc-4. 
methoxy-phenylalaninal as described in Example 265 
MS (M+H)+ 506. 

Example P7p 



20 




4.Acety|.7.bromo.3.r{2.chlorophenyl)methyf]-2.3.4.5.tetrahydro. 

1-(1H.imldazol-4-ylmethyl)-1H-1,4.ben20dlazepine, 
dihydr chiorid . 
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Example 270 was prepared as a white solid from 7-bromo-3-((2- 
chlorophenyl)methyl]-2,3.4.5-tetrahydro-l H-1 .4-ben2odlazepine as 
described In Compounds D and E of Example 80. 
MS (M+H)+ 475. 



Example g71 




4-Acetyl-7-bromo-3-[(3-chlorophenyI)methyl]-2,3,4,5-tetrahydro. 
1 -(1 H-imidazol-4-ylmethyl).1 H-1 .4-benzodiazepine, 
dihydrochloride. 



Example 271 was prepared as a white solid from 7-bromo-3.[(3. 
chIorophenyI)methylJ-2,3,4,5-tetrahydro.1 H-1 .4-ben2odiazepine as 
described in Example 270. 
MS (M+H)+ 475. 
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Examot i>79 




S=o 



HO 



7-Broino-2,3,4,5-tetrahydro-1-(1H-lmidazol-4-ylmethyl)-3-[(4- 
hydroxyphenyl)methyl}-4-(methylsulfonyl)-1 H-1 ,4- 

benzodiazepine, dlhydrochloride. 

To a solution of Example 269 (30 mg, 0.059 mmol) in a mixture of 
dichloromethane (5 mL) and 1 .2-dichloroethane (5 mL) was added a 
solution of BBr, (1M in dichloromethane. 0.5 mL). The mixture was stirred 
for i6h and 5% ammonium hydroxide (10 mL) was added. The mixture was 
stirred for additional 1h. concentrated and the residue purified by preparative 
HPLC (gradient of aqueous methoanol with 0.1% TFA). Appropriate 
fractions were combined, concentrated and lyophilized. This lyophilate was 
dissolved in methanol (0.5 mL) and IN HCI (5mL). This mixture was 
concentrated and lyophilized. This procedure was repeated to provide 
Example 272 as a white solid (20 mg, 60%). 
MS (M+H)+ 490. 
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Exampl 27a 




-% - - Me- -■ 



(R)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylinethyl).4. 
(meihyisulfony1)-7-phenyi-3-(3-pyfr^ 
^benzodiazepine,. d]hydr.ochloride_^^ 

Example 273 was prepared as a light yellow solid from D- 
pyridylalanlne and Compound B of Example 226 using the following 
sequence: Compound C of Example 226; Compound D of Example 226; 
Compound B of Example 264; Compound C of Example 264. 
MS (M+H)+ 474. 



2,3,4,5-Tetrahydro-8-(hydroxymethyl)-1 -(1 H-imidazo|.4. 

ylmethyI)-4-(1.naphthalenylcarbonyI)-lH-1,4-benzodiazepine, 
dihydrochloride. 

A. 8-r2,3,4,5-Tetrahydro-1 H-1 .4-benzodiazepin-2,5-dlonyl}- 
carboxyiic acid 

A mixture of 7-carboxyisatoic anhydride (prepared from 
triphosgene and 4-carboxylic-2-amino-benzoic acid, 20 g, 0.09 mol) and 



Example 274 
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ethyl glycine hydrochloride (13.5 g, 0.097 mol) in anhydrous pyridine (200 
mL) was reflux d 30 hrs and cooled to rt. The pyridine was evaporated and 
the residue was washed with water followed by EtOAc. The solid was dried 
under reduced pressure to give Compound A (17.5 g. 88%) as a white solid. 

B. 2,3,4,5-Tetrahydro-8-(hydroxymethyl)-l H-1 ,4- 
benzodiazepine 

Borane (1.0 M in THF, 1L) was added to a suspension of 
Jpompoun_d A (lQ_g,_45_mrool)L io_ethylene-glycol dimethyl ether ( W mL)-. - The - 
suspension was stin-ed at r.t, for 1 hr, refluxed for 8 hrs. cooled to 0° and 
quenched with 6N HCI (20 mL). The solvent was evaporated, the residue 
dissolved in water (30 mL) and the mixture neutralized with sat. Na^COg and 
evaporated. The residue was evaporated from methanol and purified by 
flash Golumn ch.romatography (10% MeQH. 1 % NH^OH in CH^Oy to provide 
9°"?P°""1^ ®^ a white solid. MS (M+H)* 179. 

C. 2,3,4,5-Tetrahydro-8-(hydroxymethyl)-1-(lH-imldazol-4. 

ylmethyl).4-(1.naphthalenylcarbonyl)-lH.1,4-ben2odlazeplne 
dihydrochloride 

Example 274 was prepared as an off white solid from Compound B 
as described for Compound F of Example 41. with chromatography using 
5% MeOH/0.5% NH.OH/methylene chloride, and Compound D of Example 
1. with purification by prep HPLC before formation of the HCI salt 
MS (M+H) 413. 
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ExampI 27.*; 

a. 




2,3,4,5-Tetrahydro-1 -(1 H-ifTiidazol-4-ylmethyl)-4-(l - 
naphthalenyicarbonyl)-8-(phenoxymethyl)-1 H-1 ,4- 
benzodiazepine, dihydrochloride. 

= A-solution of Example 274 (0.38 gr 0.9 rtimol) arid BbCjO (1 .2 g, 5.4 
mmol) in CHfil^ (10 mL) was stirred for 48 hrs and evaporated. The residue 
was purified by flash chromatography (4% MeOH in CH^cy to give the 
protected imidazole analog as a white solid (0.190 g. 40%). A mixture of a 
portion of this material (42 mg, 0.08 mmol). PhaP (28 mg. 0.1 mmol). phenol 
(30 mg. 0.3 mmol) and diethylazodicarboxylate (0.05 mL, 0.3 mmol) in THF 
(7 mL) was stirred for 48 hrs. under Nj. IN HCI (5 mL) was added. The 
mixture was stirred for 1 hr and evaporated. The residue was treated with 
6M HCL, extracted with CHgCL. (2X10 mL) and the aqueous layer 
evaporated to give a solid which was purifed by prep HPLC (gradient of 
aqueous methanol with 0.1% TFA) and converted into its HCI salt by 
lyophilization from 1M HCI (5 mL) to give Example 275 as a white solid (10 
mg, 24%) 
MS (M+H)* 489. 
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Example 97fi 




N.CyclohexyI.2,3,4,5.tetrahydro.l.(iH-lmlda2ol-4.ylmethyI)-4. 

(1-naphthalenylcarbonyl).lH-1,4-ben2odiazepine-8- 
carboxamide, dihydrochioride. 



10 



15 



A. — -2,3,4,S-Tetrahydro-8^(hydrbxymethyl)-l H-1 ,4-bis-(1 - 
naphthalenylcarbonyl)-benzodiazepine 

Naphthoyi chloride (18 mL g, 110 mmol) was added to a solution of 
compound B of Example 274 (24 g. 29 mmol) In pyridine (150 mL) and the 
resulting solution was stined for 10 hrs and poured into Ice-water. The 
resulting precipitate was filtered and the solid was washed with water and 
subjected to flash chromatography (3% MeOH in CH^Cg to provide the 
tnnaphthoate as a yellow solid (8.4 g. 45%). A portion of this material (5 63 
g. 87 mmol) in MeOH (60 mL) was stinted with 1M NaOMe in MeOH (40 mL) 
for 10 hrs and evaporated. The residue was dissolved in CH^CI, (150 mL) 
and the solution was washed with H,0 (50 mL) and IN HCL (50 mL) dried 
over Na^SO, and evaporated. Purification by flash chromatography (5% 

MeOH in CH^Cy provided Compound A as a white solid (3.8 g 89%) MS 
(M+H)*486. 

B. 2,3,4,5-Tetrahydro-1-(1-naphthalenylcarbonyJ).4-(l. 

naphthalenylcarbonyl)-1H.1,4-ben20dla2eplne-8-carboxylic acid 
55 Jones reagent (5% CrO, in 10% H,SO, in H,0. 15 mL) was slowly 

added to a solution of Compound A (2.7 g. 5.6 mmol) 'in acetone (50 mL) at 
0"»C. The solution was stirred for Ihr. at r.t. The excess Cr03 was destroyed 
by adding iPrOH. The aqueous solution was extracted with CH^CI^ (3X 100 
mL). The combined organic phases were dried over Na^SOa and ^ 
0 evaporated to give a solid which was purified by flash chromatography (5% 
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MeOH in CHaCy to provide Compound B as a solid (2.30 g, 82.7%) MS 
(M+H)* 499. 

C. 2,3,4,5-T trahydro-4-(1 -naphtha! nylcarbonyl)-lH-1,4- 
benzodiazepine-S-carboxylic acid 

A mixture of Compound B (1.02 g, 2 mmol) in MeOH (40 mL) was 
refluxed with KOH (7.75 g. 138 mmol) in H,0 (10 mL) for 40 hrs. The MeOH 
was evaporated and aqueous solution was neutralized with cone. HCI The 
resulting precipitate was filtered and washed with H^O. The solid was dried 
to provide Compound C as a white solid (0.635 g, 90%). MS(M+H)* 347. 

D . N-Cycl ohexyl-2,3,4,5-tetrahydro-4-(1 - 

naphthalenylcarbonyl)-1H-1,4.benzodiazeplne-8-carboxamlde 

A solution of cyclohexylamrne (0.32 g, 3,2 mmo!) a,nd 

diisopropylethylamine (1 mL. 5.7 mL) In^MF (1 mL) was added to a solution 
- of EDC (0:12 g. 0.62 mmol). HDBT (0.13 g, 0.9 mmol) and Compound C (20 
mg. 0.06 mmol) in DMF (5 mL). The solution was stin-ed for 24 hrs and 
evaporated. The residue was dissolved in EtOAc (20 mL) and the solution 
was washed with sat. NaHCO,, IN HCI (5 mL). dried over Na^SO, and 
evaporated to give Compound D as a pale yellow solid (40 mg). 

E . N.Cyciohexyl-2,3,4,5-tetrahydro.1 -(1 H.imldazol.4. 
ylmethyiM-(1 -naphthalenylcarbonyl).1 H-1 ,4-benzodiazepine-8- 
carboxamide, dihydrochioride 

Compound E was prepared from Compound D as described for 
Compound D of Example 1. with purification by prep HPLC before formation 
of the HCI salt. 
ly^S (M+H)* 508. 
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Example ^77 




N-(Cyclohexylmethyl)-2,3,4,5.tetrahydro-1-(1H-imldazol-4- 

yirPsethyl)-4-{1 -rraphthate^^^^ 



Example 277 was prepared as an off wfiite solid from Compound C 
of Example 276 and cyclohexylamine as described in Compounds D and E 
of Example 276. 
MS (M+H)* 522. 



Example 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(i- 
naphthalenyl-carbonyl)-N-(phenyimethyl).1 H-1 ,4- 
benz diaz pin -8-carboxamide, dihydrochioride. 
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Example 278 was prepared as an off whrte solid from Compound C 
of Example 276 and b nzylamine as described in Compounds D and E of 
Example 276. 
MS (M+H)* 517. 



(R)-4-Acetyl-7-[2-[(dlmethylamino)methyI]phenyl]-2,3,4,5- 

tetrahydro-1-(lH-lmldazol-4-ylmethyl)-3-(phenylmethyl)-lH.l.4- 
benzodiazepine, dihydrochloride. 

A. 2-[(R).2,3,4,5-tetrahydro-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepin-2,5-dion-7-yl]-benzaidehyde 

Compound A was prepared as a yellow solid from Compound A of 
Example 224 and 4-formylben2eneboronic acid as described for Compound 
A of Example 12, with THF as solvent, refluxing for 10 hours, and extractive 
workup. MS(M+H)*371. 

B. (R)-7-(2-(Dimethyiaminomethyl).phenyl)-2,3,4,5- 
tetrahydro.3-(phenylmethy l)-1 H-1 ,4-benzodlazepln-2,5-dlone 

A solution of Compound A and dimethylamlne (1.0 M in THF, 10 
mL) in l.-IO/AcOHrCHjClj (20 mL) was stirred for 1 hr. NaBH(OAc)3 (2.0 g) 
was added. Stirring was continued for 14 hrs. The solvent was evaporated 
and residue was treated with IN NaOH (10 mL). The aqueous layer was 
extracted with 10% iPrOH in CHfil^. The organic phase was dried and 
evaporated to give a pale yellow solid which was purified by flash 



5 



Example 279 
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Chromatography (10% MeOH. 1% El^N in CH.Crj to provide Compound B 
as a white solid (1.13 g. 98%). MS(IW+H)* 400. 

C. (R)-7-(2-(Dim thylaminomethyl)-phenyl)-2,3,4,5- 

5 tetrahydro-3-(phenyfmethy H-1 ,4-benzodiazepine 

A solution of Compound B (1.13 g) in dry THF was treated with LAH 
(1.0 M in THF, 15 mL) at 0° C. The solution was refluxed for 10 hrs. cooled to 
0°C and HjO (5 mL) was added followed by THF (10 mL) and 20% NaOH (5 
mL). The THF solution was decanted and the solid was washed with THF. 
10 The combined THF solutions were evaporated and the residue dissolved in 
CH2CI2 (20 mL). The solution was evaporated to give Compound C as a 
pale yellow solid (0.7 g, 67%). MS (M+H)* 372. 

W-4-Acety!-7-[2.[(dlmathylamir,o)methyl^^^^^^^ 

Acetyl chloride (0.03 mL. 1.1 eq.) in CH^CI^ (0.3 mL) was added to 
a solution of Compound C (0.155 g. 0.41 mmol) and DIEA (0.4 mL, 2.7 
mmol) in CH^CI^ (10 mL). The mixture was stirred 20 minutes and 
evaporated. The residue was dissolved in EtOAc and the solution was 
) washed with sat. NaHCOa, dried over NagSO, and evaporated to give 
Compound D as an oil (0.14 g, 84%). 



E . <RM-Acetyl-7-[2-[(dlmethylamlno)methyl]pheny l]-2,3,4,5- 
tetrahydro-l -(1 H-lmida2ol-4-ylmethyI)-3-(phenylmethy l)-l H-1 .4- 
benzodiazepine, dihydrochlorlde. 

Compound E was prepared from Compound D as described for 
Compound E of Example 276. 
MS (M+H)* 492. 
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Exampl i>p() 




Me 




(R).4-AcetyI-7-cyano-2,3,4,5-tetrahydro.1-(1H-imidazoI-4- 
ylmethy I)-3-(phenylmethyl)-1 H-1 ,4-benzodla2epine, 
monohydrochioride. 

(R)-7rCyano-2,3,4^5^eirahydro^^^^^^^ 



dimethylethoxy)-carbonyi}-1 H-1 ,4-benzodiazepine 

Compound A was prepared as a white solid from Compound C of 
Example 248 as described for Compound A of Example 4. with stirring in 
THFfor 10 hours. 

B. (R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-lmldazol-4- 

ylmethyl).3-(phenylmethyl)-4-[(1,l-dimethyIethoxy)-carbonyl]- 
1 H-1 ,4-benzodiazepine 

Compound B was prepared from Compound A as described for 
Compound D of Example 1 . 

C . (R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazo|.4- 
ylmethyf).3-(piienyimethyl)-1 H-1 ,4-benzodiazepine 

Compound C was prepared from Compound B by treatment with 
4M HCI in 4:1 ethyl acetaterdioxane. MS(I^+H)* 244. 

D. (R)-4-Acetyl-7-cyano-2,3,4,5-tetrahydro-1-(lH-imidazol- 
4-ylmethyl)-3-(phenylmet»iyl)-1 H-1 ,4-benzodiazepine, 
monohydrochioride 

Compound D was prepared from Compound C by treatment with 
DIEA. EDC, HOST and acetic acid in DMF for 14 hours. Purification by prep 



- 240 - 



wo 97/30992 



PCT/US97/02920 



HPLC (gradi nt of aqu ous m thanol with 0.1% TFA) and conversion into its 
HCI salt by lyophilization from 1M HCI afforded Example 280 as a soiid 
MS (M-H)* 386. 



Example Pfti 




(R)-7-Cyano.2,3,4,5-tetrahydro-l .(1 H-lmldazoM-ylmethy l)-4-(l 

oxobutyl)-3-(phenylmethyl)-lH-1,4-ben2odiazeplne, 
monohydrochioride. 

Example 281 was prepared as a solid from Compound C of 
Example 280 and butyric acid as described for Compound D of Example 
280. ' 

MS (M-H)* 414. 

Example 2«;> 




(R)-7.Cyano.2,3.4,5-tetrahydro-l-(iH-lmldazol-4.ylmethyl)-4.(2. 

methyl-l.oxopropyl).3-(phenylmethyI).lH-1,4.benzodiazepine, 
monohydrochioride. 
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Example 282 was prepared as a solid from Compound C of 
Example 280 and isobutyric acid as described for Compound D of Example 
280. 

MS (M-H)* 414. 



Example 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-lmlda2oM-ylmethyl)-3. 
(phenylmethylM-(2-pyrldlnylacetyl)-1 H-1 ,4-benrodiazeplne. 
dihydrochloride. 

Example 283 was prepared as an off white solid from Compound C 
of Example 280 and 2-pyridylacetic acid as described for Compound D of 
Example 280. 
MS (M-H)* 464. 
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Exam Pi OAA 



15 





(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
. (phenylmethy I)-4-(2-thlenyIsulf onylM H-l ,4-ben2odiazepine, 
monphydrochiorfde. 

A. (R)-7.Cyano-2,3,4,5-tetrahydro-3-(phenylmethyl)-4-(2- 
thienylsulfonyl)-1 H-1 ,4-ben2odlazepine 

2-ThiophenesuIfonyl chJoride (34.56 g. 0.19 mol) in CH^CIj (200 mL) 

was added to a solution of Compound C of Example 248 (37.4 g. 0.142 mol) 

and DIEA (38 mL, 0.23 mol) in CH^CI^ (500 mL) at rt. Ttie solution was 

stirred for 48 hrs and evaporated. The residue was partitioned between 

CH.CI;, (500 mL) and saturated NaHCOg (2x500 mL). The organic layer was 

dried (NajSOJ and evaporated. The residual yellow oil was purified by 

flash chromatography (20% followed by 50%ethyl acetate/hexanes) to 

provide Compound A as a yellow solid (55 g, 95%). 

B. (R)-7-Cyano-2,3,4,5-tetrahydro-1-(lH-imfdazo|.4-ylmethy[).3. 

(phenylmethyl)-4.(2-thlenylsulfonyl)-lH-l,4-ben2odia2epine, 
monohydrochloride. 

A mixture of Compound A (55 g. -0.134 mol) and 4- 
formylimidazole (51 g. 0.53 mol) in AcOH/CH^CICH^CI (140 mLyeoo mL) was 
stin-ed for 50 min at 55»C under N,. NaBH(OAc)3 (total: 72 g. 0.34 mol) was 
added over 15 hrs (every 1.5 to 2 hrs, average about 6 g was added) until 
HPLC analysis showed the absence of Compound A. MeOH (250 mL) was 
added and the solvent was evaporated. The residue was stirred with H^O 
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(100 mL). then 4% NaOH (800 mL) for 30 min. The aqueous solution was 
xtractedwith thyl acetat (2x800 mL). The combined organiclayers were 
washed with 5% NaOH (800 mL) and dried over Na^SO,. Evaporation of 
solvent gave an oil (85g) which was purified by flash chromatography (silica. 
5% MeOH in EtOAc) to provide 70 g of a wet solid. HCI (1 .0 M in ether, 400 
mL, 0.4 mol) was added to a solution of the solid in EtOAc (600 mL). The 
resulting suspension was stirred for 20 min and evaporated. The residue 
was washed with EtOAc (2x500 mL) and ether (2x100 mL) and dried under 
high vacum to provide Compound B (63 g, 83%) as an off white solid. 
MS (M+H)* 490. * 

1H-NMR (CD3OD, 300 MHz) 5 2.90 (m. 2H), 3.15 (m. 2H), 3.90 (m. 1H). 4.3 
to 5.1 (m, 4H), 6.40 (d. 7Hz, 1H), 7.0 to 7.6 (m, 1 1H), 8.90 (s, 1H). 
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m 



Example s 2a.?.^ p«; 



5 



Examples 285-295 w re prepared from Compound C of Example 
248 (Exs 285. 286. 291. 292. 293. 294. 295). Compound B of Example 224 
(Exs 287. 288) or Compound B of Example 232 (Exs 289. 290) and the 
appropriate sulfonyl chloride as described for Example 284. 



m/z 



Example 

285 (R)-7-Cyano-2.3.4.5- 

tetrahydro- 1 -( 1 H-imidazol- 
4-ylmethyl)-4-[(1- 
methylethyl)sulfonyl]-3- 
(phenylmethyl)-l H-1 ,4- 
benzodlazeplne. 
monohydrochioride. BMS- 
214665 

286 (R)-7-Cyano-2,3,4,5. 

tetrahydro-1-(1H-imidazol- j.-^ 47g 

4.ylmethy0.3. Ji^ \i2 

(phenylmethyl)^. \^ J ^ y> 

((trifluoromethyl)sulfonyl]. Z*""^ 

1H-1.4-benzodiazepine. ) 
monohydrochioride. BMS- 
214666 

287 (R)-7.Bromo-2.3.4.5- 

tetrahydro-1-(1H-imida2ol- 
4-yImethyl).3- (IJ 
(phenylmethyl)^. J \^ 

(propylsulfonyl)-1H-1.4- 
benzodiazepine, ^ 
monohydrochioride. BMS- 
215354 





m/z 
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288 (R)-7-Bromo-2,3.4.5- ^ m/z 

tetrahydro-1-(1H-imida20l- j^-^ 539 

4.ylm thyl).3. ^ ^^^^^ 

(phenylmethyl)-4- 
(phenylsulfonyl)-l H-1 ,4- 
benzodiazepine, 
monohydrochioride. BMS- 
215355 

289 {R)-2,3.4,5-Tetrahydro-1. JT" 
(1H-imidazol-4-yimethyl)- ^ jj^ 535 
7-phenyI-3- 
(phenyimethyl)-4- 
(phenylsulfonyl)-l H-1 ,4- 
benzodiazepine, 
monohydroc hiorid e. BMS- 
215356 

290 {R)-2,3.4.5-Tetrahydro-1- rn/z 
(1H-imidazoi-4-ylmethyl)- f'^^ 501 
7-phenyl-3. |I2 ^^^^^ 
(phenylmethyl)- T \ Jlp 
4-(propylsulfonyl)-1H-1,4. ^^^^ (\ 




(M+H) 



benzodiazepine, 
monohydrochioride. BMS 
215357 




Me 



291 (R)-7.Cyano-4-[(4- ?N 

ftuorophenyl)sulfonyl]- fi^ 502 

2,3.4.5-tetrahydro-1-(1H. J*^ « (M+H) 

imldazol-4-ylmethyl)-3- iw-A X 1. ^ 



(phenylmethyl)-l H-1 .4- 
benzodiazepine. 



monohydrochioride. 
BI\/1S-218319 
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292 



293 



294 



295 



(R)-7-Cyano-4-[(3- 
cyanophenyl)sulfonyl]- 
2,3,4,5-tetrahydro-1 -(1 H- 
im ida2ol-4-ylmethyl)-3- 
{phenylmethyl)-1 H-1 ,4- 
benzodiazepine, 
monohydrochioride. 
BMS-2 18320 
(R)-7-Cyano-2,3,4,5- 
tetrahydro-1 -(1 H-imidazol- 
4-ylmethyl)-4-[(1 -methyl- 
1 H-imidazol-4-yl)suifonyl}- 
3-(phenyfmethyi)-1 H-1 ,4- 



_ dihydrochioride. _ BMS^. 
218322 

(R)-4.[(3- 

BromophenyI)sulfonyl]-7- 
cyano-2.3 ,4,5-tetrahydro- 
1 -(1 H-imidazol-4- 

ylmethyl)-3- 

(phenylmethyl)-l H-1 ,4- 

benzodiazepine, 

monohydrochioride. 

BMS-2 18735 

(R)-N-[5-n7-cyano-2,3.4,5- 

tetrahydro-1 -(1 H-imldazol- 

4-ylrTjethyl)-3- 

(phenyimethyl)- 

1 H-1 .4-benzodiazepin-4- 

ylJsulfonyl]-4-methyl-2- 
thiazolyl]acetamide. 
dihydrochioride. BMS- 
218736 




m/z 
488 





m/z 
562 
(M+H) 
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Example 296 




N 



Hi 



Me 



4-Acety|.2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyJ)-3. 

<phenyimeihyi)-7-(4-pyridlnyi)-r 

trihydrochloride.. _ 

A. 4-Acetyi-2,3,4,5-tetrahydro-1 -trif luoroacetyl-3- 
(phenytinethyl).7-bromo-1 H-1 ,4-benzodiazepine 

Acetyl chloride (35mL, 0.47 mmol) was added to a solution of 
Compound B of Example 75 (0.32 mmol, 100 mg) and NEtg (220 mL, 1.58 
mmol) in 5 mL of CHjCljat O'C. After 5 mrnutes, trifluoroacetic anhydride 
(0.63 mmol, 90 mL) was added, and the reaction was stin-ed for an additional 
10 minutes, concentrated and the residue purified by flash chromatography 
(50%EtOAc/Hexanes) to afford Compound A as a white solid (140 mg, 98% 
for two steps). MS(M+H)455. 

B. 4-Acety l-2,3,4,5-tetrahydro-1 -trif luoroacety 1-3- 
(phenylmethyl).7-(4-pyridinyl)-1 H-1 ,4-benzodiazepine 

A mixture of Compound A (0.27 mmol, 124 mg), 4- 
tributylstannylpyridine (0.54 mmol, 200 mg) and 15 mol% Pd(PPh^^ (47 mg) 
in 3 mL of toluene was degassed and heated to reflux under argon. After 16 
hours, the reaction was concentrated and purified by flash chromatography 
(10%EtOAc/Hexanes) to isolate Compound B as a yellow oil (60 mg, 49%). 
MS (M+H) 454. 
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C. 4-Ac tyl-2,3,4,5-t trahydro-3-(ph nylm thyl).7-(4- 
pyridinyi)-1H-1,4-b nzodiaz pine 

NaOH (5 drops of 2N NaOH aqueous solution) was added to a 
solution of Compound B (60 mg. 0.13 mmol) in 3 mL MeOH and the mixture 
was maintained at rt for 30 minutes, concentrated and partitioned between 
2N NaOH (5 mL) and lOroisopropanol-CH^CI^ (5 mL). The aqueous layer 
was extracted 3 times with lOyoisopropanoI-CH^CIj and the combined 
organic layers were dried over NagSO^ and concentrated to afford 
Compound _C. 

D . 4-Acetyl-2,3,4,5-tetrahydro-1 -(1 H-imidazo|.4-ylmethy l).3. 

(phenylmethyl)-7-(4-pyridinyl)-1H-1.4-benzodia2epine. 
trihydrochioride 

To a mixture of Compound D in 2 mL sf 1 : 1 AcGHiCfCHjCH^CI was 
added 4-formylimWa2ole (0.39 mmol. 38 mg2andNaBH(OAc)3 (0.39 mmol. . 
83 mg). The mixture was heated at 50°C for 4 hours, concentrated and 
partitioned between 2N NaOH and 1 0roisopropanol/CH^CI^ (5 mL). The 
aqueous layer was extracted 3 times with lO'/oisopropanoI-CH^CI^ and the 
combined organic layers were dried over Na^SO,. concentrated and purified 
byprepHPLC(gradientof aqueous methanol with 0.1% TFA). The TFA salt 
was converted to the HCI salt with IN HCI to afford Example 296 as a yellow 
solid (32 mg, 49% from Compound B). 
MS (M+H) 438. 




2,3,4,5-Tetrahydro-1 -(1 H-imlda20l-4-ylmethyl).4-(2-ph ny I- 
dioxo thyl).7-(4-pyridinyl)-1H-1,4-b nzodiazepine, 
0 trihydrochioride. 
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Example 297 was prepared as a yellow solid from 7-bromo-1,4- 
b nzodiazepine (se Example 1 1) and benzoylfomiic acid by the following 
sequence: Example 252. in 10:1 methylene chloride:DMF and with 
chromotography with S0%EtOAc/hexanes; treatment with trifluoracetic 
anhydride and workup as described in Compound A of Example 296; 
Compounds B, C and D of Example 296. 
M+H (438). 



2,3,4,S-Tetrahydro-1-(1H-lmldazol-4-ylmethyl)-7-(4-pyrldinyl)-4- 

[2-(trlfluoromethoxy)benzoyIJ-1H-1,4-benzodia2epine, 
trihydrochioride. 

Example 298 was prepared as a yellow solid from 2- 
(trifluoromethoxy)-ben2oic acid as described for Example 297 
MS (M+H) 494. 



Example 2ap 



HI 
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Exampl ?QQ 




(R)-2,3,4,5-Tetrahydro-1-[(1-methyMH-linlda20I-5-yl)methyl)-4- 

{methylsulfonyl)-7-phenyl-3-(phenylmethy!)-1H-T 

benzodiazepine 

A. (R)-2,3,4,5-Tetrahydro-4-(methylsul#onyl)-7-phenyi-3- 
(plienylmethyl).1 H-1 ,4-benzodiazepine 

Mesyl chloride (0. 1 2 ml. 1 .6 mmol) was added dropwise to a 
solution of Compound D of Example 226 (0.50 g, 1.3 mmol) and DIEA (0.78 
ml, 4.5 mmol) in methylene chloride (20 ml) at -78''C. The mixture was 
allowed to wamn to room temperature and stirred for I6h. quenched with 
10% NaHCOj (100 ml) and extracted with ethyl acetate (3X150 m(). The 
combined organic layers were dried (Na^SOJ. fihered and concentrated 
under vacuum. The residue was purified by flash chromatography (5/2 
hexane/ethyl acetate) to afford Compound A (0.52 g, 100%) as a vellow 
solid. 



B • 1-11,1 -Dimethylethoxycarbonylj-4- 
imidazolecarboxaldehyde 

Di-tert-butyl dicartaonate (55.4 g. 254 mmol) was added to a 
suspension of 4-fomr)yl imidazole (20.0 g. 208 mmol) and DIEA (36.2 ml. 208 
mmol) in 400 ml of methylene chloride at room temperature. The mixture 
was heated to 40°C upon which it became a clear solution and was stirred 
16 h, cooled to room temperature, quenched with saturated NaHCO (200 
ml) and extracted with CH^CI^ (3x400 ml). The combined organic ejrtracts 
were dried (NajSOJ. filtered and concentrated under vacuum. The residue 
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chromatography (5-50% thyl acetate/hexane) to afford 
Compound B (35.2 g. 87%) as a white solid. MS: (M+NH,+CH3CN)* 256 

C. 1-M thyl-S-imidazol carboxald hyde 

IVIethyl triflate (22.3 ml. 197 mmol) was added slowly to a solution of 
Compound B (35.1 g. 179 mmol) in CH^CI^ (740 ml) at -78«'C. The mixture 
was allowed to wami to room temperature slowly and stirred 16h. The 
resultant white precipitate was quenched portionwise with a saturated 
solution of potassium carbonate (112 g/WO ml H,0) at room temperature 
The biphasic solution was stirred at room temperature for 30 minutes. The 
phases were separated and the aqueous layer was extracted with 9/1 
CH^Cl, I iPrOH (4X300 ml). The combined organic extracts were dried 
(Na^SOJ, filtered and concentrated under vacuum. The residue was purified 
by flash chromatography (19/1 CHCIa/MeOH) to afford Compound C (17 4 g 
15 88%) asa wtiite solid. MS(M+H)*111 

D. (R)-2,3,4,5-Tetrahydro-1.[(l-methyl-1H-imlda20l-5- 

yI)methyl].4-(methyl8ulfonyl).7-phenyl-3-(phenylmethyI)-1H-1 4- 
benzodiazepine ' 

0 Compound C (0.065 g, 0.59 mmol) was added to a solution of 

Compound A (0.23 g, 0.59 mmol) and 3A molecular sieves in 1/1 DCE: 
acetic acid (4 ml) and the mixture was stirred at 70*»C for 1h. Sodium 
triacetoxyborohydride (0.13 g. 0.59 mmol) was added and the mixture was 
stirred at 70«»C for 30 minutes. The latter procedure was repeated two more 
times. The mixture was cooled to room temperature, diluted with methylene 
chloride (10 ml), filtered and the filtrate was concentrated under vacuum. 
The residue was diluted with 25% NH.OH (100 ml) and stirred at room 
temperature for 10 minutes. The solution was extracted with CHjCI^ (3X100 
ml), the combined organic extracts were dried (NajfSOJ. filtered and 
concentrated under vacuum. The residue was purified by preparative HPLC 
(10-90% aq MeOH with 0.1% TFA) and the appropriate fractions were 
pooled and concentrated under vacuum. The residue was evaporated from 
CH3OH (5 ml) and IN HCI (3 ml) four times. The residue was dissolved in 
CH3CN (3 ml) and water (3 ml) and lyophilized to afford Example 299 (0.26 
g, 80 %) as a white solid, mp: 106-1 M^C 
MS (M+H)*487 
[a]D s + 91* (c = 0.35. CHgOH) 
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Elemental analysis for C^aHaoN^O^S-HCI-O.g H^O 
Calc: C, 57.88; H. 5. 1 7; N. 9.06; CI. 4.59; S. 5. 1 8 
Found: C, 57.88; H. 5.49; N, 9.14; CI. 4.64; S, 5.31 



Example an^ 




(R)-7-Cyano.2,3,4,5-tetrahydra-l -(1 Hnm^^ 
(phenylacetyl)-3-{phenylmethyl)-l H-l ,4.ben2odlazepine, 
monohydrochtoride. 

To a refluxing solution of (R)-7-cyano-2,3.4,5-tetrahydro-4- 
(phenylacetyl).3-(phenylmethyl)-1 H-1 ,4-ben20dia2epine (prepared from 
Compound C of Example 248 by EDC/HOAt coupling with phenylacetic acid. 
0.100 g. 0.26 mmol) and 4-fomiynmidazole (0.025 g, 0.26 mmol) in AcOH 
(0.3 mL) and dichloroethane (0.5 mL) with 3A sieves was added sodium 
triacetoxyborohydride (0.055 g. 0.26 mmol). The mixture was stirred 16 hr. 
and then for 3 days, with additional aldehyde and sodium 
triacetoxyborohydride (3 x 1 eq each) added each day. The mixture was 
diluted with CHOI, (10 mL). NH4OH (5 mL) and NaHC03 (5 mL). and stirred 
for 30 min. The layers were separated and the aqueous layer was extracted 
with CHCI3 (2 x 20 mL). The combined organic extracts were washed with 
NaHCOg, water and brine, dried over MgS04, filtered and concentrated. The 
product was purified by preparative HPLC (gradient of 20-90% aqueous 
methanol with 1% TFA) and the HCI salt formed to afford Example 300 as a 
light yellow solid (4 mg, 3%). 
MS (M+H)-»- ss 462"^ 
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ExampI 3 91 





4-(2-Ben2othiazolyl).2,3,4,5-tetrahydro-1-(lH-lmidazol-4- 
yImethyI)-7.phenyl-1H-1 .4.ben2odia2epine, trihydrochiorlde. 

A. 4-(2-Benzothia2olyl).2,3.4.5-tetrahydro.7-phenvl-1 H-l 4- 
benzodiazepine ' 

ehlorobenzdthiazole=(0r41 mmdl. 53 mL) was added to a solution 
of Compound B of Example 12 (0.34 mmol. 100 mg) and triethylamine (1 36 
mmol, 190 mL) in DMF (1.0 mL) and the reaction was maintained at 60»C. 
After 1 lir, additional 2-chloroben20thla2ole (60 mL) was added. After 2 hrs 
the reaction was quenched with 2N NaOH (10 mL). extracted (2x10 mL) with 
CHgClj, dried over Na^SO^ and concentrated to afford Compound A. 

B. 4.(2-Benzothiazolyl)-2,3,4,5-tetrahydro-1-(1H-imidazol- 
4-ylmethyl)-7-pheny 1-1 H-1 ,4-benzodiazepine. trihydrochloride 

4-Fomiyllmida2ole (0.68 mmol, 65 mg) and NaBH(OAc)3 (0.51 
mmol, 108 mg) was added to a solution of Compound A in 1:1 
AcOH/(CH2CI)2 (2 mL). The mixture was stin-ed for 1 hr, quenched with 5 mL 
sat'd NaHCOg. diluted with 2N NaOH (50 mL) and extracted (2X25 mL) with 
10% IPA/CH2CI2. The combined organic extracts were dried over Na,SO., 
evaporated and the residue purified by flash chromatography (94 mg. 50% 
yield in two steps). Lyophilization from IN HCI afforded Example 301 as a 
gray solid. 
MS (M+H)+ 438 
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Exampt 




2,3 4,5.Tetrahydro.1-(1H.lmldazol.4-ylmethyl).3-{phenylmethyI). 

7{3=pyr.dinyr).4.(trinueroaeetyi7.1H.^ 
tHhydrochlorlde, 

A. 2,3,4,5-Tetrahydro-3-(phenylmethyl)-7-bromo-1 4- 
bis(trlfluoroacetyl)-1H-1,4-ben2odia2epine 

(CFgCOjO (7.25 mmol. 1.0 mL) was added to Compound B of 
Example 75 (1.61 mmol. 510 mg) and triethylamine (9.66 mmol. 1.35 mL) in 
CH,CI, (10 mL) at RT. After 30 minutes, the reaction was concentrated and 
punfed by flash chromatography to provide Compound A as a white solid 
(770mg, 94%). MS(M-H)+507. 

* 

B. 2,3,4,5-Tetrahydro-1-(1H-lmlda2ol-4.ylmethyl).3. 

(phenylmethyl)-7-(3-pyridinyl>-4.(trlf luoroacetyl)-! H-1 ,4- 
benzodiazepine, trihydrochioride 

. ^""^^^^ prepared as a yellow solid from Compound A by 

the following sequence: Compound B of Example 296. using 3- 
tnbutylstannylpyridine; Compound C of Example 296; Compound D of 
Example 296. 
MS (M+H)+ 492. 
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2,3,4,5-Tetrahydro-1 -(1 H-imidazol>4-yimethyl)-4. 
5 <metby!su!f©ny!)-3^{pheny!methy!)-?-( 
benzodiazepine, trihydrochloride. 

A. 2,3,4,5-Tetrahydro-3-(phenylmethyl)-7-(3-pyridinyl)-1 H- 
1 ,4-benzodiazepine 

Solid KOH (150 mg) was added to a solution of 2,3,4.5-tetrahydro- 
3-(phenylmethyl)-7-(3-pyridinyl)-1 ,4-bis(trifluoroacetyl)-1 H-1 ,4- 
benzodiazepine (prepared as described in Compound B of Example 302; 
100 mg, 0^ mmol) In MeOH (4 mL). The solution was stirred at SO'C for 3 
hrs. concentrated, diluted in 2N NaOH (15 mL), and extracted (3X5 mL) with 
15 1 0% IPA/CHgClj to afford 60 mg of Compound A. 



B. 2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl)-7-(3-pyridinyl)-1 H-1 ,4- 
b nzodiazepine, trfhydrochiorlde 

20 Methanesulfonyl chloride (0.39 mmol, 30 mL) was added to a 

mixture of Compound A (0.086 mmol, 27 mg) and DIEA (0.86 mmol, 150 mL) 
in CHjClj (1 .0 mL). The mixture was stirred for 1 hour, concentrated, diluted 
in 2N NaOH (10 mL) and extracted (2X5 mL) with 10% IPA/CHgClj. The 
solution was dried over NagSO^ and concentrated. The residue was 

25 dissolved in 1:1 AcOH:(CH2CI)2 (2 mL). 4-Formylimida2ole (0.69 mmol. 66.3 
mg) and NaBH(OAc)3 (0.69 mmol, 146 mg) were added and the mixture was 
heated at SO^C for 16 hrs, concentrated, diluted in 2N NaOH (20 mL)/sat'd 
NH4OH (5mL) and extracted (2X5 mL) with 10% IPA/CHgClj. The combined 
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organic extracts were concentrated and purified by prep HPLC (gradient of 
aqueous methanol with 0.1%TFA). Appropriate fractions were pooled, 
evaporated and the TFA salt was conv rted to the HCI salt with 1N HCI to 
afford Example 303 as a yellow solid (5 mg. yield in 3 steps- 9%) 
5 MS (M+H)+ 474 



Example flf^A 



15 



20 




Me 



7-Bromo-3-[(l,l.dlmethylethoxy)methylJ.1,2,3,4-tetrahydro-1- 
(1 H-imldazol-4-y lmethyl)-5H-1 ,4-benzodf azepln-S-one. 

A. 2-((2-(fluorenylmethoxycarbonylamino)-3-(1,1- 
dimethylethoxy)propyl)amino].5-bromo-benzolc acid 

A solution of D.L-Fmoc-(0-tBu)-serinal (prepared by LAH reduction 
of D.L-Fmoc.Ser(tBu)^N{Me)OMe; 18 g. 49 mmol), bromoanthranilic acid 
(19g, 88 mmol) and glacial acetic acid (2 mL) in dry methanol (5 mL) and 
THF (40 mL) was stinred for 10 minutes followed by the addition of 
NaBHsCN (5.5 g,88 mmol) over 1 hour. Stirring was continued for 1 h. The 
precipitated product was filtered, washed with water and dried under high 
vacuum to give 25g (89.4%) of Compound A as a white solid. (IVh-H)* 569. 

B. 7-Bromo-3-[(1.1-dimethylethoxy)methylM,2,3,4- 
tetrahydro-5H-1,4-benzodiazepin-5-one 

To a solution of Compound A (17g. 29 mmol) in THF (150 mL) was 
added diethylamine (30 mL, 290 mmol). The solution stirred for 2 h and 
concentrated. The resulting residue was dissolved in ethyl ether (100 mL) 
and IN aqueous hydrogen chloride (400 mL). A heavy white precipitate 
formed and was filtered, washed with hexanes/ethyl ether and dried under 
high vacuum. A portion of the resulting white solid (8.2 g. 24 mmol) with 
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EDC (4.5 g. 24 mmol). HOBt (3.2 g. 24 mmol) and DIEA (12.4 mL. 71 mmol) 
in DMF (80 mL) was stirred for 16 h and poured into a solution of 10% aq 
LiCI (200 mL) and ethyl ac tate (90 ml). The layers were s parated The 
organic layer was washed with 4x 40 mL 10%aq LiCI. 4x IN aq hydrog n 
chloride. 2x 50 mL brine and 1x 50 mL water. The solution was dried 
(Na2S04), filtered and concentrated to give 7.2g (83% overall for the two 
steps) of Compound B as a white solid. (M+H)+ 329. 

C . 7-Bromo-3-[(1 ,1 .dimethylethoxy)methyIM ,2,3 4- 

tetrahydro-1.(lH-imldazo|.4-ylmethyl)-5H-1.4.ben2odia2epin-5- 
one 

Example 304 was prepared as a white solid in 40% yield from 
Compound B as described for Compound D of Example 224 
(M+H)+ 40-9= 

Example aps 




7-Bromo-2,3,4,5-tetrahydro-1-(lH-lmldarol-4-ylmethyl)-4- 

(methylsulfonyl)-3-(phenoxymethyl)-1H.1,4-benzodiazepine, 
dihydrochloride. 

A. 7-Bromo-3-[(1 ,1 -dimethylethoxy)methyl}-1 ,2,3,4> 
tetrahydro-5H-1,4-benzodiazepine 

Compound B of Example 304 (0.5g. 1.5 mmol) was combined with 
10 mL THF and 1M LAH in THF (4 mL. 4 mmol). The solution was refluxed 
for 16 h. Diethyl ether (40 mL) and 1 N NaOH (40 mL) were added followed 
by brine and the layers were separated. The organic layer was washed with 
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1 N aq NaOH. dried (Na2S04), filtered and concentrated to give 413 mg 
(88%) of Compound A as a glassy solid. MS (M+H)+ 314. 

B. 7-Bromo-3-[(l,l-dim thyl th xy)m thyl]-4- 
methanesulf onyl-1 ,2,3,4-tetrahydro-5H.1 .4.benzodia2eplne 
Compound B was prepared as a white solid in 71% yield from 
Compound A as described for Compound C of Example 224 MS (M+H- 
tBu)+ 337. 



20 



10 C. 7-Bromo-3-(hydroxymethyl)-4-methanesulfonyl-l 2 3 4- 
tetrahydro-5H-1,4-benzodiazepine * ' ' 

A solution of Compound B ( l.lg, 2.8 mmol) in TFA (8 mL) and 
methylene chloride (8 mL) was stirred for 3 h and concentrated. Trituration 
with ethyl ether and drying under vacuum afforded 700 mg (74%) of 
15 Compound C as a white solid MS_(M+H)+ 337. 

D. 7-Bromo-2,3,4,5-tetrahydro-4-(methylsulfonyl)-3- 
(phenoxymethyl)-l H-1 ,4-benzodiazepine 

To a solution of Compound C (50 mg, 0.15 mmol) in methylene 
chloride (10 mL) was added 2.6-di-tert-buty|.4-methylpyridine (62 mg, 0 30 
mmol). The solution was cooled to ^0»C under N2. Triflic anhydride '(0.85 
mL, 0.30 mmol) was added and the solution was stirred under N2 for 1 h at ■ 
40«'C. In a separate flask, phenol (100 mg. 1.1 mmol) was added to a 
solution of sodium hydride (44 mg, 1.1 mmol. 60% dispersion in mineral oil 
prewashed with hexanes) in THF (2.5 mL). The solution was stirred for 20 ' 
mm at ambient temperature under N2 and was added quickly to the triflate 
solution. After stirring for 20 minutes, the solution was diluted with 
methylene chloride (40 mL) and washed with saturated aq sodium 
bicarbonate solution. The organic layer was dried (Na2S04), filtered and 
concentrated to give a solid. This material was chromatographed on flash 
silica eluting with 1:1 ethyl acetate:hexanes to afford 30 mg (49%) of 
Compound D as an off-white solid. MS (M+H)+ 41 1. 



25 



30 
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E. 7-Br mo-2,3,4,5-tetrahydro-1-(iH-linidazol-4-ylmethyl)- 
4.(m thylsulf nyl)-3-(ph n xym thyl)-iH.1,4-b nz diazepin 
dihydrochloride 

Example 305 was prepared from Compound D as a white solid in 
27% yield as described for Compound D of Example 224 
MS(M+H)+491. 



Example .^p^ 




7-Bromo-2,3,4,5-tetrahydro-3-(hydroxymethyI).l-(iH-imidazol-4- 
ylnnethylM-(methylsulfonyl).1 H-1 ,4-benzodiazepine, 
monohydrochlorlde. 



15 Example 306 was prepared as an offwhite solid in 12% yield from 

Compound C of Example 305 as described for Compound D of Example 
224. 



20 



MS (M+H)+ 417. 



Example 307 



Jr 




^— < Me 
Mfc / 

Me 

7-Bromo-3-[(1 ,1 .dimethylethoxy)methyI]-2,3,4,5-tetrahydro-1 - 
(1 H-imidazol-4-ylmethyi)-4-(methylsuif onyl)-l H-1 ,4- 
b nzodiazepin . 

25 
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Example 307 was prepared as an offwhite solid in 23% yield from 
Compound B of Example 305 as described for Compound D of Example 

MS (M+H)+ 472. 

Example 




10 



15 



20 



r7-Bromo-2,3.4.5-tetrahydro-1-(1H-lmldazol-4-ylmethyl)-3- 

(phenylmethyl)-1H.1.4.ben2odia2epln.8.yl]carbamic acid 2- 
methylpropyl ester, trihydrochloride. 

A. 2,3,4,5-Tetrahydro-3-(phenylinethyl)-4.[(i,i- 
dimethy lethoxy).carbonylJ-8-amlno.1 H-l ,4-ben2odiazepine 

A solution of 2.3.4.5-tetrahydro-3-(phenylmethyl)-8-amino-1H-1 4- 
benzodiazepine (described in Compound B of Example 98. 1.0 g 3 5 mmol) 
and Boc anhydride {0.77g, 3.5 mmol) were stiaed in THF (15 mL) under 
argon at RT. After 16 hrs. the mixture was concentrated. The residue was 
tnturated with hexane and CHCI, to afford an olive grey solid The filtrate 
was concentrated and triturated wHh hexane and CHCI3 to afford additional 
ol|ve green solid. The solids were combined and purified by flash silica gel 
chromatography (20% then 30% EtOAc in hexane) to afford Compound A 
(0.542 g. 40%). MS (M+H) 354+ 



25 B. f2,3,4,5-Tetrahydro-3-(phenylmethyl)-4-((l,i.djmethyI- 

ethoxy)-carbonylMH-1,4-benzodiazepln.8.yl]carbamic acid 2- 
methylpropyl ester 

'^^^^^'"^•O"^^' Compound A (1 15 mg. 0.3 mol) in dichloromethane 
(2 mL) under argon was added DIPEA (0.1 mL. 0.6 mmol) and isobutyl 
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chloroformate dropwise. After 20 min, water (2 mL) and saturated NaHCOg 
w re added and the mixture was extracted with chloroform (15 mL). The 
organic layer was dried (MgSOJ and concentrated in vacuo to afford a solid 
which was purifi d by flash silica gel eluting with 20% EtOAc in hexanes to 
afford Compound B (125 mg, 92%) as a solid. MS (M+H)* = 454* 

C. r7-Bromo-2,3,4,5-tetrahydro-3-(phenylmethyl)-4-[(i i- 
dlmethylethoxy).carbonyl].1 H-1 .4.benzodla2epin-8-ylJcarbamlc 
acid, 2-methytpropyl ester 

To a solution of Compound B (100 mg, 0.22 mmol) in chlorofomj (2 
mL) was added dropwise a solution of tetrabutylammonium tribromide (106 
mg, 0,22 mmol) in chlorofomi (1 mL) over 5 min. After 10 min, the mixture 
was washed with sodium bisulfate solution (5 mL). dried (MgSOJ and 
concentrated. Purification by silica gel column chrcmatography eluting with 
15 20% EtOAc in hexanes afforded Compound C (1 10 mg. 94%)_as a solid MS 
(M+H)* = 532* " - = 

D. r7-Bromo-2,3,4,5-tetrahydro-l-(lH.imldazoI-4-ylmethyl)- 
3-(phenylmethyl)-4-((1,l-dimethylethoxy)-carbonyf]-lH-1,4- 

20 ben2o-diazepln-8-yI]carbamlc acid, 2-methylpropyI ester 
To a solution of Compound C (1 00 mg. 0. 1 9 mmol) and 4- 
fonmylimidazole (36 mg, 0.3 mmol) in a mixture of dichloromethane (2 mL) 
and acetic acid (0.6 mL) was added 3A molecular sieves and the mixture 
was stirred for 15 min. Sodium triacetoxyborohydride (105 mg, 0.5 mmol) 

!5 was added and the mixture was stin-ed overnight (1 8 hr). Another portion of 
the aldehyde and borohydride reagent (36 mg and 105 mg respectively) 
were added. After 4 hr., the mixture was filtered through celite and washed 
with chlorofomi. The filtrate was concentrated and treated virith chloroform 
and NH^OH (1 0 mL each). After stirring vigorously for 30 min, the organic 

) layer was separated, dried (MgSO,), and concentrated in vacuo to afford 
Compound D (110 mg, 86%). MS (M+H)*= 612* 



E. [7-Bromo-2,3,4,5-tetrahydro-1-(lH-imidazol-4-ylmethyl)- 
3-(phenylmethyi)-1H-1,4-ben2odiazepin-8-yl)carbamic acid, 2- 
methyi-propyl ester, trihydrochloride 

To a solution of Compound D (105 mg, 0.17 mmol) in chloroform (1 
mL) was added HCI in dioxane (3 mL. 4M solution). After 4 hr the mixture 
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was concentrated. Chloroform (5 mL) was add d and the mixture 
concentrated in vacuo to afford Example 308 as an off-white powder M 10 
mg, 100%). 

MS (M+H)* = 512 

Example a^^Q 




[4.Acetyl-7-bromo-2,3,4,5-tetrahydro-1-(iH-jfnlda2oM. 
ylmethyl)-3-(phenyImethyl)-1 H-1 ,4.ben2odlazepjn-8-yljcarbamlc 
acid, 2-mettiyi-propyi ester. 

To a solution of Example 308 (18 mg, 0.03 mmol) in DMF (0 2 mL) 
were added pyridine (0.3 mL), acetic anhydride (0.2 mL). and DMAP (10 mg) 
and the mixture was stirred for 20 hr. Acetic anhydride (0.1 mL) was added 
and the mixture was stirred for 4 hr. The mixture was partitioned between 
chlorofomi and water (10 mL each). The organic layer was separated and 
washed with saturated CuSO, (2x10 mL). dried (K^CO,) and concentrated 
Purification by RP HPLC eluting with 40-90% aqueous methanol containing 
0.1% TFA on a 0-18 column afforded a solid which was treated with IN 
aqueous HCI (2x10 mL) followed by concentration. The solid was dissolved 
in water and lyophilized to afford Example 309 as a pale yellow solid (13 mg. 

MS (M+H)* = 554 



- 263 - 



wo 97/30992 




PCT/US97/02920 



Example a-yn 




le 



N-[4-Acetyl-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylniethy l)-3. 
(phenyimethyl)-l H-1 ,4-benzodiazepin-8- 
yljcyclohexanecarboxamide, dihydrochloride. 

- Example-310 was prepared fn 50% yield as a pale yellow solid 
from Compound C of Example 246 as described for Example 309. 
MS (M-f H)^ = 486 



[7-Bromo-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl).1 H-1 ,4-benzodiazepin-8- 
yl]carbamie acid, 2-methylpropyi ester. 

To a solution of Example 308 (31 mg, 0.05 mmol) in DMF (0.2 mL) 
at RT were added TEA (0.2 mL), dichloromethane (0.2 mL). and 
methanesulfonyl chloride (0.024 mL, 0.3 mmol) and the mixture was stin-ed 



Example ail 
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for 18 hr and partitioned betwe n chlorofomi and saturated NaHCOg (10 mL 

ach). The organic lay r was separated, dried (K^COg) and concentrated 
Purification by RP HPLC eluting with 40-90% aqueous methanol containing 
0.1% TFA on a C-18 column afforded a solid which was treated with IN 
aqueous HCI (2x10 mL) followed by concentration. The solid was dissolved 
in water and lyophllized to afford Example 31 1 as a pale yellow solid (13 ma 
70%). ^ ^' 

MS (M+H)* = 590 



^° Example ?-y3> 



20 



25 





(R)-2,3,4,5-Tetrahydro-1-(1H-imldazol-4-ylmethyI)-4- 

(phenylsulfonyl).3.(phenylmethyl)-lH.1,4.benzodiazeplne-7. 
15 carbonitrile, monohydrochloride. 

A. (R)-2,3,4,5-Tetrahydro-4-(phenylsulfonyl)-3- 
(phenylmethyl)-1H-1,4-ben2odia2eplne-7-carbonltrile 

To a stirred and chilled (0». ice bath) solution of Compound C of 
Example 248 (45g. 171.54mmole) containing DIEA (50 ml. 287 mmof) in 
anhydrous CH,CI, (1 L) under argon was added dropwise a solution of 
benzenesulfonyl chloride (30 ml. 235 mmol) in anhydrous CH,CI, (50ml). 
After the addition was complete, the mixture was warmed to room 
temperature and stin-ed for 4 hr. The solution was diluted with CH^CI^ 
(500ml). washed with water (2x250ml). 10% KHSO, (750ml). saturated 
NaHCOg and brine, which was crystallized from EtOAc-hexane to give 65g 
(94%) of Compound A as solid. MS (M-H)- 402. 
"C-NMR (CDCIa) 40.22. 46.00. 47.23. 61.36. 116.34. 119.55. 120.99 
126.99, 127.11, 128.10,129.76. 129.40. 131.97. 132.09, 134.03 136 77 
30 139.53. 150.77ppm ' ' ' 
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m 



10 



B. (R)-2,3,4,5-T trahydro-1-(1HMmidaz l-4-ylm thyl)-4- 
(ph nyisulf nyl)-3-(ph nylm thyl)-1H.1,4-b nzodiazepine-T- 
carbonitrile, m n hydrochloride 

To a stirred solution of Compound A (64.3 g, 159 mmol) and 4- 
formylimidazole (15.3 g. 159 mmol) in a mixture of HOAc (glacial, 150 ml) 
and 1,2-dichloroethane (720 ml) under argon was added sodium 
triacetoxyborohydride (33.8 g. 159 mmol). The mixture was heated to 60°C 
for 6 hr. Additional 4.fonnylimldazole (15.3g) and sodium 
triacetyborohydride (33.8g) were added.The addition was repeated three 
times until HPLC showed 7% unreacted Compound A. The resulting 
solution was cooled to room temperature. MeOH (250ml) was slowly added 
and the mixture was stirred for 30 minutes and evaporated. The residue was 

' w.«w..s ^^yv^owijii/. iiio i^uiiiiiiy resraue was cfiiuted With 

^^L"*"®*®^ ^^i^f^P? solution and stirred^ Solid NaHCQa was added until the, 
foaming ceased. The sluny was extracted with EtOAc (3x1 L). The combined 
EtOAc extracts were washed with saturated NaHCOs solution and brine, 
dried over anhydrous MgSO^ and evaporated to give a foam. This was 
flash-chromatographed on a column of silica gel (E. Merck 230-400 mesh. 
1 .6 kg) eluting with EtOAc-MeOH (95:5) to give the free base of Example 
312. This was dissolved in EtOAc (1.0L). treated with a solution of I.ON HCI 
in Et20 (250 ml), and the mixture stirred for 30 minutes and filtered. The 
solid was washed with EtOAc (500ml) and Et20 (500ml) and dried in high 
vacuum at 50" overnight to give 58 g (70%) of Example 312 as a solid 
25 MS (M+ H)* = 484 

Analysis calculated for C27H25N5O2S -0.7 H2O -1 HCI • 0.05 EtOAc • 0.03 
ether. 



15 



20 



30 



Calc'd: C, 60.85; H, 5.25; N, 12.99; CI. 6.57; S, 5.94. 
Found: C, 60.85; H. 5.19; N, 13.05; CI, 6.60; S. 5.95. 
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7-Bromo-1,2,3,5.tetrahydro-l-(lH-imldazol-4-ylmethyl)-3. 
(phenylmethyl)-4H-1,4-benzodla2eplne-4-acetamide. 

A. 7-Bromo-l,2.3,5-tetrahydro-3-(phenylmethyI).4H-1,4- 
ben2odiazepine-4-aeetainide~ ~ , 

A mixture of Compound B of Example 75 (250 mg. 0.74 mmol ) 
DfEA (0.067 mL. 0.74 mmol) and 2-chtoroacetamide (69 mg. 0.74 mmol) in 
THF (10 mL) was stirred under argon at room temperature for 8 hours The 
mixture was partitioned in brine (50 ml) and ethyl acetate (50 mL). the 
aqueous layer was extracted with ethyl acetate (2 x 50 mL) and the 
combined organic layers were dried (MgS04) and concentlated to provide 
15 Compound A as a clear oil (260 mg. 94 %). 

B. 7-Bromo-1,2,3,5-tetrahydro.1-(lH-lmldazol-4.ylmethyl). 
3-(phenylmethyl).4H-l,4-ben2odia2epine.4-acetamfde 

Example 313 was prepared as a white solid in 38% yield from 
0 Compound A as described in Compound D of Example 1 . with stimng for 1 8 
hours and purification by preparative HPLC. 
MS (M+ H)* = 454 

Analysis calculated for C22H24N50Br -0.3 H26 -1.5 TFA. 
Calc'd: C. 45.81; H. 3.95; N. 10.35; Br. 11.81; F. 16.01. 
5 Found: C, 45.43; H, 3.80; N. 9.96; Br. 1 1.50; F, 15.74. 
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Examni ai^ 
Me O I 

O 

7.Bromo-4-[(climethylamino)acetyl3-2,3,4,5-tetrahydro-1-(lH- 
imldazol-4-ylinethyl)-3-(phenylmethyl)-lH-1,4-ben2odlazeplne. 

A. 7-BToTOO-4-(brdmoacetyl)-2,3,4,S-tetrahyd^ 
(phenylmethyi>iH^1,4^benzodiazepine 

Compound A was prepared as a clear oil from Compound B of 
Example 75 and bromoacetyl bromide as described for Compound A of 
Example 313, with purification by using flash chromatography (silica, 3:1 
hexanes: ethyl acetate) 

B. 7-Bromo-4-[(dlmethylamino)acetyI]-2,3,4,5.tetrahydro-3- 
15 (phenylmethyl)-l H-1 ,4.benzodiazepine 

To a solution of Compound A (126 mg, 0.29 mmol) in THF (2 mL) 
was added dimethyl amine (2 mL. 1 M in THF). The solution was stirred at 
room temperature in a sealed pressure tube for 7 hours, poured into water 
and extracted with ethyl acetate. The solution was dried (MgSOJ and 
20 concentrated to afford Compound B as an oil (110 mg, 94 %). 

C . 7-Bromo-4-[(dlmethylamino)acetyl]-2,3,4,5-tetrahydro-1 - 
(YH-imidazol-4-ylmethyl)-3-(phenylmethyl).1H-1,4. 
benzodiazepine 

Compound C was prepared as a white solid in 65% yield from 
Compound B as described for Compound B of Example 313, 
MS (M+ H)* = 483 

Analysis calculated for C24H28N50Br •1.2 H2O -2.1 TFA. 
Calc'd: C. 45.56; H, 4.41; N, 9.42; Br, 10.75; F. 16.10. 
30 Found: C. 45.75; H. 4.02; N. 9.19; Br, 11.14; F, 16.08. 



- 268 - 



wo 97/30992 



PCT/US97/02920 




(R)-7-Bromo-4-(1 »2-dioxopropyl)-2,3,4,5-tetrahydro-1 -(l H- 
lmlda2ol-4-ylmethyl)-3-(phenylmethyl).l H-1 ,4.benzodla2epine, 
trifiuoroacetate. 

Example 315 was prepared as a white solid in 25% overall yield 
from Compound B of Example 224 by an EDC/HOBt mediated coupling of 
pyruvic acid in DMF. with purification by flash chromatography (silica. 4:1 
hexanes; ethyl acetate), followed by the method of Compound B of Example 
313, 

MS (M+ H)* = 468 

Analysis calculated for C23H23N402Br •0.8 H2O -0.95 TFA. 
Calc'd: C. 50.68; H. 4.36; N, 9.49; Br. 13.54; F. 9.18. 
Found: C. 50.37; H, 4.04; N. 9.23; Br. 14.07; F. 9.55. 
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(R>-7-Bromo-4-(cyclopropylcarbonyI).2,3,4,5.tetrahydro-l.(iH. 
.mi dazo|.4-ylmothyl).3.(phenylmethy H-l ,4.ben2odia2ep ne 
trifluoroacetate. 



_ __ Examp)e 316 was.prepared as a white solid in 6% overall yield 
from Compound B of Example 224 and cyclopropanecarboxylic acid by the 
two step procedure described in Example 315. with no purification of the 
intermediate. 
MS (M+ H)* a 466 

Analysis calculated for C24H25N40Br ^LO H2O -0.8 TFA. 
Calc'd: C, 52.59; H, 4.68; N. 9.43; Br, 13.46; F. 9.60. 
Found: C, 52.62; H. 4.37; N. 9.46; Br. 12.23; F, 9.46. 



Example ai7 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-lmidazol-4-ylmethyl).3. 
(phenylmethyl>-4-(propylsulf onyl)-l H-1 ,4.ben2odiazepine, 
men hydrochi ride. 
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A. (R)-7-Cyano-2,3,4,5-tetrahydro-3-(phenylm thyl)-4- 

(propy Isuff onyl).l H-1 ,4-benzodiazepine 

n-Propylsulfonylchloride (3.4 ml, 34 mmol) was added dropwise to 
a solution of Compound C of Example 248 (6.0 g, 23 mmol) and DIEA (12 
5 ml, 68 mmol) in methylene chloride (120 ml) at .Te-C. The mixture was 
allowed to wami to room temperature and stin-ed for 16h. quenched with 
10% NaHCOa (50 ml) and extracted with methylene chloride (3X75 ml) The 
combined organic layers were dried (Na^SOJ, filtered and concentrated 

under vacuum. The residue was p urified by flash chromatography (2 /1 

10 hexane/ethyl acetate) to afford Compound A (7.1 g, 85%) as a yellow solid 
MS (M+H)* 370 7 . 

Analysis calculated for C20H23N3O2S -O.IQ H2O. 
Calc'd: C. 64.42; H. 6.32; N, 1 1 .27. 
Found: G. 64.43; H, 6.25; H, 1 1 .08. 

L5 



0 



B. (R)-7-Cyano-2,3,4,5-tetrahydro-1-(lH-imidazol-4- 
ylmethyl>-3-(phenylmethyl)-4-(propyisulf onyl).l H-1 ,4- 
benzodiazepine, monohydrochloride 

4-Fonnylimldazole (3.1 g, 33 mmol) was added to a solution of 
Compound A (6.0 g, 16 mmol) and 3A molecular sieves in 1/1 CH^CI^racetic 
acid (80 ml) and the mixture was stin-ed at 70''C for 1h. Sodium 
triacetoxyborohydride (6.9 g. 33 mmol) was added and the mixture was 
stirred at 70-C for 30 minutes. 4-Fomiylimidazole (3.1 g. 33 mmol, 2.0 eqiuv) 
was again added to the mixture and stirring was continued at 70'C for 1h 
Sodium triacetoxyborohydride (6.9 g. 33 mmol. 2.0 equiv) was added and 
the mixture was stirred at 70«»C for 30 minutes. Addition of more 
fomiylimidazole and hydride was repeated eight times. The mixture was 
cooled to room temperature, diluted with methylene chloride (200 ml), 
filtered and the filtrate concentrated under vacuum. The residue was diluted 
with 25% NH.OH (200 ml). The solution was stirred at room temperature for 
10 minutes, extracted with CH^CI^ (2X200 ml) and the combined organic 
extracts were dried (MgSOJ. filtered and concentrated. The residue was 
purified by preparative HPLC (gradient of aq MeOH with 0.1% TFA) and the 
appropriate fractions were isolated and concentrated under vacuum. The 
residue was dissolved in CH3OH (20 ml) and IN HCI (40 ml) and 
concentrated under vacuum and this procedure was repeated 3X. The 
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residue was dissolved in CH3CN (20 ml) and IN HCI (20 ml) and lyophiliz d 
to afford Example 317 (6.8 g. 74 %) as a white solid., mp: 140-151 »C 
MS (M+H)M50 

Analysis calculated for C24H27N5O2S •I.I HCI -0.59 H2O. 
5 Calc'd: C. 57.62; H. 5.90; N. 14.00; CI. 7.79; S, 6.41 . 
Found: C, 57.61 ; H. 5.70; N. 13.97; CI, 7.62; S. 6.44. 
[aJD = + 201 » (c = 1 .41 , CH3OH) 



7-Bromo.2,3,4,5-tetrahyclro-1,4-bls(1H-lmldazol-4-ylmethyl)-3. 
(phenylmethyl)-1H-1,4-benzodiazepine, dihydrochloride. 

Example 318 was prepared in 55% yield as a white solid from 
Compound B of Example 75 as described for Compound D of Example 1 , 
using 3 equivalents of formytimidazole and stirring for 2 hours. 
MS (M+H)* = 477 



Example aia 
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Example 31 Q 




7-Bromo-1,2,3,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-N,N- 
5 dimethyl-3-(phenylmethyl)-4H-1,4-benzodiazepine-4- 
sulfonamide, monohydrochloride. 

A. 7^Bromo^1,2,3,5stetrahydro^N,N.dlmethy^^^^^ 
(phenyimethyl)-4H-1,4-benzodiazepine-4-sulffonamide 

10 A Stirred solution of Compound B of Example 75 (100 mg, 0.32 

mmol), N,N-dimethylsulfamoyl chloride (50 mg, 0.35 mmol) and DIPEA (61 
uL, 0.35 mmol) in acetonitrile in the presence of a catalytic amount of DMAP 
was heated at reflux for 18 h. The mixture was partitioned between ethyl 
acetate and 1 N HCI solution. The organic layer was separated, dried 

15 (MgS04) and concentrated. The residue was purified by flash 

chromatography (1:2, hexanes:ethyl acetate) to give Compound A as an oil. 

B. 7-Bromo-1,2,3,5-tetrahydro-1-(lH-imldazol-4-ylmethyI)- 
N,N-dimethy|.3.(phenylmethyl)-4H-1,4-benzodlazepine-4- 
20 sulfonamide, monohydrochloride 

Example 319 was prepared in 92% yield as a solid from 
Compound A as described for Compound D of Example 224. 
MS (M+H)*504 

Analysis calculated for C22H26N502SBr -1.0 HCI -O.S ether. 
25 Calc'd: C. 49.88; H. 5.58; N. 12.12; Br, 13.82; S. 5.55. 
Found: C. 49.90; H, 5.42; N. 12.13; Br, 13.22; S, 6.44. 
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Exampl r^g^ 




2,3,4,5-Tetrahydro-1-(1H-lmldazol-4-ylmethyl)-4- 
5 (methylsulf onyI)-3-(phenylmethyl).l H-1 .4-ben2odiazepine-7. 
carbonitrfle, monohydroehloride. 

ixample„320j«as prepared.as a yellow,solid-frorn Compound B of 
Example 75 as described in the following sequence: Compound C of 
Example 224. Compound A of Example 225. and Compound B of Example 

MS (M+H)*422 

Analysis calculated for C22H23N5O2S *1.0 HCI •0.2 CH3OH. 
Calc'd: C, 57.42; H, 5.38; N. 15.08; CI, 7.63; S, 6.90. 
Found: C. 57.12; H, 5.58; N. 1 1.94; CI. 7.77; S. 4.95. 



Example 321 




(R)-7-Cyano-1 ,2,3,5-tetrahydro-1 -(1 H.imidazol-4-ylmethyl).N,N- 
dimethyl-3-(phenylmethyl)-4H-1 ,4-benzodiazepine-4- 
carboxamide, monohydroehloride. 
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Example 321 was prepared as a yellow solid from Compound C of 
Example 248 by the following sequence: Compound A of Example 319, 
using dimethyicarbamoyi chloride and stirring at 60°C for 2 h and 
chromatography with 1:1 hexanes:ethyl acetate; Compound B of Example 
5 225. mp: 147-1 SCO. 
MS (M+ H)* = 415 

Analysis calculated for C24H26N6O -0.74 H2O -LO HCI. 

Calc'd: C, 62.09; H. 6.18; N. 18.10; CI, 7.61. 

Found: C, 62.09; H, 6.0d; N. 17. 8 6; 01. 7. 9 1. 

10 [ap20: +244 " (c = 0.24. MeOH). 



15 

N,N-Diethy|.2,3,4,5-tetrahy dro-1 -(1 H-imidazol-4-ylmethy l)-4. 
(methylsulf onyl)-3.(phenylmethyl).1 H-1 ,4-ben2odla2epine-7- 
carboxamide, monohydrochloride. 

20 A. 2,3,4,5-tetrahydro-4-(methylsulfonyl)-3-(phenylmethyl)- 
1 H-1 ,4-benzodiazepine-7-carboxylic acid 

A solution of Compound A of Example 225 (200 mg. 0.59 mmol) in 
ethanol in the presence of ION NaOH solution (4 mL, 40 mmol) was heated 
at reflux for 5 h. The mixture was cooled to room temperature, concentrated 
!5 and aqueous HCI was added to adjust the pH to 3. The mixture was 
concentrated. The residue was partitioned between IN HCI and ethyl 
acetate. The organic layer was separated, dried over MgS04 and 
concentrated. The residue was triturated with methanol to give Compound A 
as a solid (156 mg, 73%). 



Example 399 




30 
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B. N,N-Di thyI-2,3,4,5-tetrahydro-4-(m thylsulfonyl).3. 
(ph nylm thyl).lH-1,4-b nz diaz pin -7-carboxamlde 

To a solution of Compound A (50 mg. 0.14 mmol) In DMF was 
added diethylamine (50 uL), followed by catalytic amounts of HOBT and 
5 DMAP and then EDC (30 mg). The mixture was stirred at room temperature 
for 2 days and partitioned between ethyl acetate and 1 N HCI solution. The 
organic layer was separated, washed with sat. NaHC03 solution, dried 
MgS04, concentrated to give Compound B as an oil. 

10 C. N.N-Diethy|.2,3,4,5-tetrahydro-1-(lH-lmldazol-4- 
ylmethyl)-4-(methylsulfonyl)-3-(phenylmethyi)-l H-1 ,4- 
benzodlazepine-7-carboxamide, monohydrochloride 

Compound C was prepared from Compound B as described for 

Compound B of Example 225. 
15 MS(M+Hr = 496. _ „ 

Example 32a 





20 2,3,4,5-Tetrahydro-1-(1H-lmldazol-4-ylmethyl)-7-phenyl-4-(1. 
phenyl>1 H-tetrazol-5-yl)-1 H-1,4-benzodiazepine, 
monohydrochloride. 



A. 2,3,4,5-Tetrahydro-7-phenyl-4-(l-phenyl-1H-tetrazoI-5- 
25 yl)-1H-1,4-benzodlazepine 

A solution of Compound B of Example 12 (100 mg. 0.45 mmol) in 

DMF (2 mL) was treated with S-chloro-l-phenyltetrazole (100 mg, 0.55 

mmol) in the presence of potassium carbonate (60 mg). The mixture was 

stin-ed at 60°C for 18 h and partitioned between ethyl acetate and sat. NH4CI 

30 solution. The organic layer was washed with sat. NaHCOS solution, dried 
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(MgS04), and concentrated. The residue was purifi d by column 
chromatography to give Compound A as a white solid (75 mg, 45%) mo- 
150-1 51 °C. 

B. 2,3,4,5-Tetrahydro-1-(lH-imida2o|.4-ylmethyI)-7-phenyr- 
4-(1 -pheny 1-1 H-tetrazol-5-yl)-l H-l ,4-ben2odiazepine, 
monohydrochloride 

Compound B was prepared as a yellow solid from Compound A as 
described for Compund D of Example 1. mp 158''C. 
Analysis calculated for C26H24N8 -0.5 CH3OH -a.S HCI. 
Calc'd: C, 57.28; H, 5.17; N, 20.16. 
Found: C, 57.62; H. 5.12; N. 19.93. 



(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmidazol-4-ylmethyI)-3- 
(phenylmethyl)-4-(2-pyra2inylcarbonyl)-4H.1,4-ben2odiazepir 



Example 324 was prepared as a yellow solid from Compound C of 
Example 248 and pyrazinecarboxylic acid by the following sequence- 
Compound B of Example 322. with stirring for 18 hours and purification by 
flash chromatography (3:2. ethyl acetate: hexanes); Compound B of 
Example 225. 

MS(M+Hr=450. 

Analysis calculated for C26H23N7O -1 .2 H2O M .0 HCI^I .2 toluene. 
Calc'd: C, 66.09; H, 5.78; N. 16.35; CI. 5.91. 
Found: C, 65.83; H. 5.45; N. 16.11; CI, 5.96. 



Examnie S9a. 




monohydrochloride. 
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(R)-4.[7.Bromo-2,3,4,5-tetrahydro-1-(1H.|midazo|.4-ylmethyl)-3. 
(phenylmethyl)-4H-1 .4-ben20diazepin-4-yl].4.oxobutanoic acid, 
methyl ester, monohydrochioride. 

A. (R)"4*f7'Bromo-2,3,4,5-tetrahydro-3-(p^^^^^ 
1,4-benzodlazepln-4-ylJ-4.oxobutanoic acid, methyl ester 

A stirred solution of Compound B of Example 224 (100 mg, 0.31 
mmol) was treated with succinic anhydride (40 mg, 0.40 mmol) in ethyl 
acetate. The mixture was stin-ed at room temperature for 18 h and 
partitioned wrth IN HCI solution. The organic layer was dried (MgS04), and 
concentrated to afford Compound A. 

B. (R)-4-[7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imldazol-4. 
ylmethyl)-3-(phenylmethyl)-4H.1,4-benzodlazepin-4-yl]-4- 
oxobutanoic acid, methyl ester, monohydrochioride 

Compound B was prepared as a yellow solid from Compound A as 
described for Compound B of Example 225. 
MS (M+ H)*=511. 
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ExampI 39^ 



15 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(4. 
5 morpholinyicarbonyl).3.(phenylmethyl>-1 H-1 ,4-benzodiazepine. 
monohydrochloride. 

Example 326 was prepared as a ysHovv SGlid lronr. Gompound C of 
Example 248 andmorpholinocarbamoyl chloride as described for Example 
10 321. " ' 

MS (M+ H)* = 457. 

Analysis calculated for C26H28N6O2 -0.8 H2O •! .2 HCI-0.2 ether. 
Calc'd: C. 60.79; H. 6.24; N, 15.87, CI, 8.03. 
Found: C. 60.85; H, 6.02; N, 15.56; CI, 8.06. 



Example 327 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)-3- 
20 (phenylmethyl)-4-[[2-(l -pyrrolidlnyl)ethyl]sulfonyl}-l H-1 ,4- 
benzodiazepine, dihydrochloride. 

Example 327 was prepared in 46% yield as a light yellow solid 
from Compound A of Example 250 and pyrrolidine as d scribed for 
Compound B of Example 250. 
25 MS(M+Hr = 505. 
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Example a 9ft 




(S).2,3,4,5-Tetrahydro-1 -(1 H-lmidazol-4-vlmethvH.4. 

(methylsuI#6nyl)-7.phenyl-3-(3.pyridinylmethyl)'lH-1,4. 
benzodiazepine,— dihyclrbchldride.~ " 



Example 328 was prepared as an off white solid from L-(3- 
pyndyl)alanine and Compound B of Example 226 by the following 
sequence: Compound C of Example 226; Compound D of Example 226- 
Compound B of Example 264; Compound C of Example 264 
MS(M+H)+474. 



Example a^c> 




(R)-2,3.4,5-Tetrahydro-1-(1H.fmldazoI-4-ylmethyl)-7-phenyl-3.(3- 
pyridinylm thyI).4-(2-thienylsulfonylM H-1,4-benzodia2eplne 
dihydrochlorlde. 
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Example 329 was pr pared as an off white solid from (R)-2,3,4,5- 
tetrafiydro-7-ph nyl-3-(3.pyridinylmethyl)-1H-1 ,4-benzodiazepine (prepared 
as described in Example 273) and 2-thiophenesulfonyl chloride by the 
5 following sequence: Compound C of Example 224; Compound D of 
Example 224. 
MS (M+H)+ 542. 



(R)-2,3,4,5-Tetrahydro-1 -(1 H-f midazol-4-ylmethyl)-7-phenyl-4- 
(propylsulf onyl)-3-(3-pyridinylinethyl)-1 H-1 ,4-benzodiazepine, 
monoliydrocliioride. 

15 

A. (R)-2,3,4,5-Tetrahydro-7-plienyl-4-(propylsulfonyl>-3-(3- 
pyridinylmethyl)-1 H-1 ,4-benzodiazeptne 

To a stin-ed solution of (R)-2,3,4,5-tetrahydro-7-phenyl-3-(3- 
pyridinylmethyl)-1H-1,4-benzodia2epine (prepared as described in Example 

20 273; 200 mg. 0.63 mmol) and DIEA (0.33 mL, 1 .9 mmol) was added 

propanesulfonyl chloride (0.1 1 mL, 0.94 mmol) at -60°C under argon. The 
mixture was kept at 4°C for two days, quenched with aqueous saturated 
NaHC03 solution (10 mL) and extracted with CH2CI2 (3x10 mL). The 
combined extracts were dried (Na2S04) and evaporated under reduced 

25 pressure to afford Compound A as a yellow solid. MS (M+H)+ 422. 

B. (R)-2,3,4,5-Tetrahydro-1-(1H-imidazol-4-yimethyl)-7- 
pli nyl-4-(propyl8ulfonyl).3-(3-pyridinyim thyl).lH-1,4- 
b nzodiazepin , monohydrochloride 



Example 3?p 



10 
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Compound B was prepared as a yellow solid from Compound A in 
45% yield as described for Compound D of Example 224. with purification by 
preparative HPLC (gradi nt of aqueous methonaol with 0.1% TFA) The HCI 
salt was prepared by adding IN HCI in ether to a solution of the TFA salt in 
ethyl acetate and evaporation. MS: (M+H)* 502 



io {R)-7.Bromo.2,3,4,5-tetrahydro-1 -(1 H-lmldazol-4-ylmethy IM- 

(methyl8ulfonyl)-3-(2.pyrldlnylmethyl)-1H-1,4.ben2odlazepine 
monohydrochioride. 

Example 331 was prepared as a yellow solid from D-(2- 
pyridyl)alanine and Compound B of Example 226 using the following ' 
15 sequence: Compound C of Example 226; Compound D of Example 226. 
with refluxing for 48 hn Compound B of Example 264, with purification by 
preparative HPLC using a gradient of aqueous methanol with 0.1% TFA; 
Compound C of Example 264. 
MS (M+H)+ 478. 

20 



Example 
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Exampl ggp 



HI 




2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4. 

(methyisulfonyi)-3-(phenyf^^^^ 
benzpdiazepine,dihydrochlorlde.^ 

Example 332 was prepared as a yellow solid from Compound A of 
Example 231 and 2-stannylpyrimjdine as described for Compound B of 
Example 231 and Compound C of Example 231. 
MS (M+H)+ 475. 



(R)-7-Broino-2,3,4,5-tetrahydro-1 -(1 H-f midazo|.4-ylmethyl)-3- 
(phenylmethyl).4-[(trif luoromethyl)sulf onylj-1 H-1 ,4- 
benzodiazepine, monohydrochloride. 



Example aaa 




o 
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Example 333 was pr pared in 44% yield as an off-white solid from 
Compound B of Example 224 as described for Compound C of Example 22- 
(using trifluoromethanesulfonyl anhydride instead of methanesulfonyl 
chloride) and Compound D of Example 224. 
5 MS (M+H)+ 528. 



(R)-2,3,4,5-Tetrahydro-1-(1H-imldazo|.4-ylmethyl)-7-phenyl-3- 
(phenylmethyl)-4-(trlf luoroacetyl)-1 H-1 ,4-benzodla2eplne, ; 
monohydrochtoride. 

Example 334 was prepared in 26% yield as a white solid from 
Compound D of Example 226 by reaction with trifluoroacetic anhydride and 
DIEA in methylene chloride, followed by the method of Compound C of 
Example 264. with purification by preparative HPLC (gradient of aqueous 
methonaol with 0.1% TFA). The HCI salt was prepared by lyophllization 
twice from IN HCI. 
MS (M+H)+491. 



Example aa^ 
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Example ag s 




(R)-2,3,4,5-Tetrahydro-1-(1 H-imidazol-4-yimethyl).4. 

<meihylsuifonyl)-3-(ph^ 

J»enzodiazepine,^dlhydrochloride. = ^ _ 

A. (R)-2,3,4,5-Tetrahydro-3-(phehylmethyl)-7-(4-pyrldinyI)- 
1 H-1 ,4-benzodiazepin-2,5-dione 

A mixture of Compound A of Example 224 (55.6 mmol 19 2g) 4- 
stannylpyridine (111 mmol. 40.9 g) and Pd(PPh3)4 (8.24 mmol. 9.6g) in 
toluene (2000 mL) was degassed and heated to 1 10*»C for 16 hrs. The 
reaction was concentrated, diluted with 1:1 ether/hexanes and filtered. The 
solid was washed with 500 mL of 1 :1 ether/hexanes to afford 16.7 g of 
Compound A. The combined filtrate was concentrated and filtered to yield 
5.8 g of Compound A (total yield 80%). MS (M+H)+ 344. 

B. ('')-2.3,4,5-Tetrahydro-3-(phenylmethyl)-7-(4-pyridlnyl)- 
1 H-1 ,4-benzodiazepine 

A suspension of Compound A (16.7, 32 mmol) in THF (250 mL) 
was treated with BH3.THF (1 .0 M in THF). The mixture was heated to reflux 
for 12 hrs and quenched by the slow addition of 6N HCI (500 mL). THF was 
removed under reduced pressure, and the remaining solution was made 
alkaline with the slow addition of concentrated NaOH. The aqueous phase 
was extracted with 10%IPA-CH2Cl2 (3X300 mL). dried over Na2S04 and 
concentrated to isolate 9.0 g (90% yield) of Compound B. MS (M+H)+ 316. 
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C. (R)-2,3,4,5-T trahydro-4-(m thylsulfonyl).3- 
(ph nylm thyl)-7.(4-pyrldinyl)-1H-1,4.b nzodiaz pine 

To a solution of Compound B (28.5 mmol. 9.0 g) in CH2CI2 (200 
mL) was added TEA (142.5 mmol. 20 mL) and methanesulfonyl chloride 
^ M '"«»"re was stirred at rt for 1 hr, poured over 2N 

NaOH (500 mL) and extracted with 10%IPA:CH2Cl2 (3X250 mL). The 
combined organic layers were dried over Na2S04, concentrated, and 
azeotroped with toluene to afford Compound C. 

10 D. (R)-2,3,4,5-Tetrahydro-1.(lH-imlda2ol-4-ylmethyI)-4- 
(methylsulfonyI)-3-(phenylmetliyI)-7-(4-pyrldlnyl)-lH-1,4- 
benzodiazepine, dihydrochloride 

Crude Compound C was dissolved in 300 mL of 1:1 AcOH:CH2Cl2 
together with NaBH(OAc)3 (123 mmoL 26g) and 4-fonnylimldazole (123 
mmol. n .8 g) and the mixture heated to 5 5°Cfor3h rs! The reaction was 
■concentrated, diluted with 2N NaOH (500 mL) and extracted with 10%IPA. 
CH2CI2 (3X250 mL). The combined organic layers were evaporated and 
the residue purifed by preparative HPLC (gradient of aq methanol with 0.1% 
TFA). The TFA salt was converted to the HCI salt with IN HCI (2X150 mL) to 
afford Compound D as a yellow solid (2.9 g. 18% from Compound B) 
MS(M+H)+491. 



15 



20 
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Example a?fi-?4? 

ExampI s 336-343 were prepared from the appropriate sulfonyl 
chloride and Compound B of Example 335 as describ d for Compounds C 
and D of Example 335 (Exs 336-338) or from Compound C of Example 248 
as described for Compound A of Example 317 (from 0°C to rt) and 
Compound D of Example 335 (Exs 339-343). 



Example 

336 (R)-2,3.4,5-Tetrahydro-1. 
(1 H-imida2ol-4-ylmethyl)-3- 
(pheny!methy!)=7-(4- 
pyrldinyI)-4-(2- 
thienylsulfonyl)-1 H-1 ,4- 
benzodiazepine. 
dihydrochloride. BMS- 
218962 



337 (R)-2.3.4.5-Tetrahydro-l- 
(1 H-imldazol-4-ylmethyI)-3- 
(phenylmethyl)-4- 
(phenylsulfonyl)-7-(4- 
pyridinyl)-1H-1,4- 
benzodiazepine, 
dihydrochloride. BMS- 
218963 




Mass 

Spectrum 
m/z 
542 
(M+ 
H) 




m/z 
536 
(M+ 
H) 
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338 (R)-2.3,4,5-T trahydro-1- 
(1 H-lmida2ol-4-ylmethyl)-3- 
(phenylmethyl)-4- 
(propylsulfonyl)-7-(4- 
pyridinyl)-1H-1.4- 
benzodiazepine, 
dihydrochloride. BMS- 
219395 



339 (R)-7-Cyano-2,3.4.5- 

tetrahydro-1 -(1 H-imldazol- 
4-ylmethyl)-3- 
(phenylmethyI)-4-r(3,5- 
dlmethyl-isoxazol-4- 
" 'yl)sulfonyI]- 1 H'^ ,4- 
benzodiazepine, 
dihydrochloride. 
BMS220904 




m/z 
502 
(M+ 
H) 



O ^ — Me 






m/z 
539 
(M+ 

l-t.x 



340 (R)-7-Cyano-4-[(4- 

cyanophenyl)sulfonyl]- 
2,3,4,5-tetrahydro-1 -(1 H- 
imidazol-4-ylmethyl}-3- 
(phenylmethyl)-l H-1 ,4- 
benzodiazepine, 
dihydrochioride. BMS- 
221604 



m/z 
509 
(M+ 



H) 
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341 (R)-7-Cyano-2.3.4,5- 
tetrahydro-1 -(1 H-imideizol- 
4-ylmethyl)-3- 
(phenylmethyl)-4-[(2,2,2- 
trlfluoroethyl)sulfonyl]-1 H- 

1 ,4-benzodiazepine, 
dihydrochloride. BMS- 
221764 

342 (R)-[(5-Bromo-2- 
thienyl)sulfonyl]-7-cyano- 
2.3,4,5-tetrahydro-1 -(1 H- - 
imidazol-4-ylmethyl)-3- 
{phenylmethyl)-1 H-1 ,4- 
benzodiazepine; 
dihydrochloride. BMS- 
221766 

343 (R)-7-Cyano-2,3.4,5- 
tetrahydro-1-(1 H-imidazol- 
4-ylmethyl)-4-[(4- 
niethoxyphenyi)sulfonyI]-3- 
(phenylmethyl)-l H-1 ,4- 
benzodiazepine. 
dihydrochloride. BMS- 




221970 
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N-[r7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-lmldazol-4.ylniethyl)-4. 

(methylsulfonyl)-lH-1,4-benzodia2epin-3-yI]methyI]benzamlde 
djhydrQchlpride, ' 

A. N-[[7-lromo-2,3,4,S-tetrahydro-4-(methylsulfonyI)-1H- 
1,4-benzodiazepin-3-yl]methyl]benzamide 

To a solution of Compound C of Example 305 {50 mg. 0.15 mmol) 
in methylene chloride (10 mL) was added 2.6-di-te/f-butyl-4.methylpyridlne 
<62 mg, 0.30 mmol). The solution was cooled to -40''C under N2. Triflic 
anhydride (0.85 mL, 0.30 mmol) was added and the solution was stirred 
under N2 for 1 h at ^0«C. NH3 gas was added via cannula and bubbling 
continued for 10 min at -40«C. The solution was slowly wamied to rt with 
continuous bubbling. Ethyl ether (30 mL) and saturated aqueous sodium 
bicarbonate solution (30 mL) were added and the layers were separated. 
The organic layer was washed with IN aqueous HCI. The aqueous layer 
was made basic with 5N aq. NaOH and the product was extracted with 
methylene chloride (30 mL). The organic layer was dried (Na2S04) and 
concentrated to 5 mL. Benzoic add (26 mg, 0.21 mmol) and EDC (40 mg. 
0.21 mmol) were added and the solution stin-ed for 16 h and concentrated. 
The residue was chromatographed (flash silica gel, 1:5-1:1; ethyl 
acetate:hexane) to give 15 mg (16% for the two steps) of Compound A as a 
white solid. MS (M+H)+ 439. 
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B. N-[[7-Bromo-2,3,4,5-t trahydro-1-(1H-iniidazoi-4- 
yim thyl)-4-(m thylsulf nyl)-1H-1,4-benzocliaz pin-3- 
yl]m thyljb nzamid , dihydr chl ride 

Compound B was prepared as a white solid in 16% yield as 
5 described for Compound O of Example 224. 
MS (M+H)+ 518. 



Example 345 



10 




(R)-7-Cyano«1,2,3,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-N,N- 
dimethyi-3-(phenylmethyl)-4H-1,4-benzodiazepine-4- 
sulfonamide, hydrochloride. 

15 

A. (R)-7-Cyano-1 «2,3,5-tetrahydro-N,N-dimethyl-3- 
(phenylmethyl)-4H-1 ,4-benzodiazepine-4-sulfonamide 

DimethylsulfamoyI chloride (0.12 mL, 0.16 g, 1.13 mmol) was 
added to a solution of Compound C of Example 248 (0.2 g, 0.75 mmol) and 

20 DIEA (0.19 mL, 1.13 mmol) in acetonitrile (3 mL) at O^C under argon. After 
stirring for 16 hr at rt, the reaction was diluted with chloroform (20 mL) and 
NaHCOa (5 mL). The layers were separated and the aqueous layer was 
extracted with chloroform (2 x 20 mL). The combined organic extracts were 
washed with NaHCOg (2x5 mL), water (1x10 mL), and brine (2x10 mL). 

25 dried over MgS04, filtered and concentrated. The residue was purified on a 
flash silica column eluting with 30% EtOAc in hexane to afford Compound A 
as a yellow oil (0.14 g, 51%). MS [M+Hf = 371*. 
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B. (R)-7.Cyano-1 .2,3,5-t trahydro-1 -(1 H-lmidazol-4. 
ylmethyl).N,N-diin thyl-3.(ph nylinethyl)-4H-l,4- 
b nz diazepine-4-sulf namide, hydr chlorid 

A solution of Compound A (0.068 g. 0.18 mmol). 4-formylimidazole 
5 (0.017 g, 0.18 mmol) and AcOH (0.5 mL) in dichloroethane (0.5 mL) and 3A 
mol. sieves was refluxed for 1 hr. Sodium triacetoxyborohydride (0.038 g 
0. 1 8 mmol) was added. Every day for 6 days additional aldehyde and 
sodium triacetoxyborohydride were added (1 eq each). After stirring for 6 

n K^^^^^H^ ""^"'^ ""^^ ^"^'^ 0 '"L). NH,OH (5 mL) and 

10 NaHC03 (5 mL). and stirred for 30 min. The layers were separated and the 

aqueous layer was extracted with CHCI, (3 x 30 mL). The combined organic 
extracts were dned over MgSO,, filtered and concentrated. The product was 
purified by preparative HPLC (gradient of aqueous methanol with 0.1 % 
TFA) to afford Compound B as a light yellow solid /^o mg *;no/.^ 
15 MS(M+H)* = 451 ' '* 



Example 




(R)-7-Cyano-1,2,3,5-tetrahydro-N,N-dimethyl-l-[(1-methyl-1H- 

imidazol-5-yl)methyl]-3-(phenylmethyl)-4H-1,4-benzodlazepine- 
4-sulfonamide, hydrochloride. 

A solution of Compound A of Example 345 (0.068 g. 0.18 mmol), 1- 
methyl-S-fonnylimidazole (0.041 g, 0.36 mmol). AcOH (0.2 mL) and 3A mol. 
sieves in dichloroethane (0.5 mL) was wamied for 2 hr. Sodium 
triacetoxyborohydride (0.076 g. 0.36 mmol) was added. Additional aldehyde 
and sodium triacetoxyborohydride (2 eq each) were added at 1.5, 3 and 4.5 
hours. Afterstirringfor2days, the mixture was diluted with CHCI (10 mL) 
NH^H (5 mL) and NaHCOg (5 mL). and stin-ed for 30 min. The layers were 



- 292 - 



wo 97/30992 



PCT/US97/02920 



separated and the aqu ous layer was extract d with CHCI3 (3 x 30 mL). The 
combined organic xtracts w re wash d with NaHCOg and brine (each 2x5 
mL), dried ov r MgSO^, filtered and cone ntrated. The product was purified 
by reverse phase preparative HPLC (gradient of aq methanol with 0.1% 
5 TFA) and converted to its HCI salt to afford Example 246 as a light yellow 
solid (32 mg, 38%). 
MS (M-i-H)M65 



(R)-7-Chloro-2,3,4,5-tetrahydro-1-[(1.inethyl-1H-iinidazol-5- 
15 yl)niethyl]-4-(methylsulffonyl)-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepine, monohydrochloride. 

A. (R)-7-Chioro-2,3,4,5-tetrahydro-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepin-2,5-dione 

20 A mixture of chloroisatoic anhydride (25 g, 0.126 mol), D-Phe 

methyl ester (27.2 g, 0.126 mol) and DMAP (0.4 g) in pyridine (275 mL) was 
refluxed for 5 days. The mixture was concentrated and dissolved in CHjClg. 
The solution was washed with 10% HCI (3 x 100 mL), dried over MgSO^, 
filtered and concentrated to afford a pink solid (39 g) which was 

25 recrystallized 3 times from ether/CHgCla to afford Compound A (15.0 g, 40 
%). MS[M+H]+ = 301+ • 



10 



Example 347 
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B. (R)-7.Chloro-2.3,4,5.t trahydro-3-(ph nylmethylMH-l 4. 
b nzodiaz pin 

Borane in THF (1M, 300 mL) was added to Compound A (20 g 
66.5 mmol) In THF (200 mL). The mixture was refluxed for 1 day. cooled in 
5 an ice bath. MeOH (115 mL) added slowly, and the mixture concentrated 
The residue was diluted with MeOH (200 mL). 40 mL of 25% HCI was added 
and the mixture was refluxed for 2 hrs and concentrated to dryness to afford 
an off white solid which was triturated with ether several times and 
suspended in water. NaOH (IN. to pH 11) was added to the suspension and 
the solid which fonned was filtered, washed with ether, and dried in vacuo to 
afford 7.9 g of Compound B as a light yellow solid. The filtrate was 
concentrated to afford an additional 10.5 g of Compound B as a light yellow 
solid (1 00 %). MS [M+HJ+ = 273 

9- il?>^7lChl^ro-2,3,4^-tetrahydro-4-(met 

(phenylmethyl)-l H-1 ,4-benzodiazepine 

Methanesulfonyl chloride (3.68 mL, 47.6 mmol) was added 
dropwise as a solution In CH^CI^ (20 mL) to a solution of Compound B (10 g 
36.6 mmol) In CH.CI, (130 mL) at 0»C under argon. After stirring at rt for 16 ' 
hr the reaction was diluted with water (20 mL). The layers were separated 
and the aqueous layer was extracted with CH^CIj (2 x 40 mL). The 
combined organic layers were washed with water (1 x 30 mL), KHSO. (2 x 
30 mL). water (1 x 30 mL). NaHC03(2 x 30 mL). brine (1 x 30 mL), dried over 
MgSO^, filtered and concentrated to afford a golden brown oil. The oil was 
2 5 crystalized from EtOAcmexanes and the yellow solid triturated with hexane 
and dried to afford Compound C (10.6 g, 82 %). MS: [M+HJ+ = 351 

D. (R)-7-Chloro-2,3,4,5-tetrahydro-1.[(1-methyl-1H- 

imldazoI-5-yl)methyl3-4-(mothylsulfonyl)-3-(phenylmethyl)-1H- 
30 1 ,4-benzo-diazepine, monohydrochloride 

Sodium triacetoxyborohydride (4.83 g. 22.8 mmol) was added to a 
solution of Compound C (4.0 g, 11.4 mmol), 1 -methyl-5-f ormylimldazole (2 6 
g. 22.8 mmol) and AcOH (22 mL) In CH^CI^ (22 mL). After stirring for 2 days, 
the mixture was diluted with CH^CI^ (30 mL). NH^OH (30 mL) and NaHCO 
35 (30 mL), and stirred for 30 min. The layers were separated, the aqueous ^ 
layer was extracted with CH^CI^ (3 x 50 mL). TTi combined organic layers 
were washed with NaHCOg, water, brine (3 x 30 mL), dried over MgSO,. 



20 
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filtered and concentrated to afford 6.0 g of a foamy solid. The product was 
purified on a flash column luting with 7/3 EtOAc/h xane (1L) and 19/1 
CHCI3/M OH (2L) to afford a white foamy solid, which was treated with 1 N 
HCI In ether (2 x 25 ml). The solid was triturated with ether and dried to 
5 afford Compound D as a light yellow solid (3.44 g, 63 %). 
MS (M+H)*445 



Example a^B 



10 




(R)-7-Chloro-2,3,4,5-tetrahydro.1 -(1 H-imidazol.4-ylmethylM- 
(methylsulfonyl).3-(phenylmethyl).l H-1 ,4.benzodiazepine, 
monohydrochloride. 

15 

Example 348 was prepared as a light yellow solid In 70% yield 
from Compound C of Example 247 as described for Compound D of 
Example 247, using 4-fonmylimldazole and with refluxing for 1 hour and 
stirring at rt for 1 6 hours. 
20 MS(M+Hr = 431 
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(R)-7.Chloro-2,3,4,5-tetrahydro-1-f(l.methyl-1H-imida2ol-5- 
yI)methyI]-4-(phenylsulfonyl)-3-(phenylmethyl)-1H-1,4- 
benzodiazepine, monohydrochloride. 

• " = Bample 249 was prepared as a light yellow soTd from Compound 
B of Example 247 by the following sequence: Compound C of Example 247 
with benzenesulfonyl chloride, with stirring at rt for 3 hours and 
chromatography on silica with 7/3 hexanes/EtOAc (57 %); Compound D of 
Example 247. with stirring at rt for 12 hours and with stirring for 2 days 
following addition of another equivalent of hydride and aldehyde, and v^ith 
purification by reverse phase HPLC (gradient of aqueous methanol with 
0.1%TFA:52%). 
MS(M+Hra507. 
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ExampI 




N= 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylniethyl)-3- 
5 (pyridin-3-ylmethy l)-4-(methyisulf onyI)-1 H-1 ,4-benzodiazepi ne, 
tetrahydrochloride. 

A. (R)-7-Bromo-2T3i4T5-tetrahydro-3-(pyridjn-3-ylinethyl)- 
1 H-1 ,4-benzodiazepine 

10 Borane-THF (1M. 168 ml, 0.168 mmol) was added dropwise to a 

solution of (R)-7-bromo-2,3.4,5-tetrahydro-3-(pyridin-3-ylmethyl)-1 H-1 ,4- 
benzodia2epin-2,5-dlone (prepared from 5-bromoisotoic anhydride and D-3- 
pyridylalanine methyl ester hydrochloride as described for Compound C of 
Example 226; 11. 2 gm, 32.4 mmol) in THF (50 ml) at O'C. When 
15 effervescence ceased, the mixture was heated to reflux for 4h, cooled to 0°C 
and an additional equivalent of 1M borane-THF (32.4 ml, 32.4 mmol) was 
added. The mixture was refluxed for 2h, cooled to O'C and quenched by 
dropwise addition of 6N HCI (125 ml) followed by refluxing the mixture for 
1h. The reaction was cooled to rt and concentrated under vacuum. The 
20 solid was dissolved in water (100 ml) and the solution was extracted with 
EtjO (3X100 ml). The aqueous layer was cooled to 0°C and sodium 
hydroxide (50%) was added until the solution became basic. The basic 
solution was extracted with 9/1 CH^CI/PrOH (3X200 ml). The combined 
organic extracts were dried (MgSOJ, filtered and concentrated under 
25 vacuum to afford Compound A (8.0 gm, 80%). MS (M+H)* 318, 320. 

B. (R)-7-Cyano-2,3,4,5-tetrahydro-3-(pyridln-3-ylmethyl)- 
1 H-1 ,4-benzodiazepjne 

Copper cyanide (2.6 gm, 29 mmol) was added to a nitrogen purged 
3 0 solution of Compound A (8.3 gm. 26 mmol) in NMP (41 .5 ml) at room 
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temperature. The mixture was h ated to 195°C for 3h. cooled to room 
temperature and quenched with cone NH^OH (100 ml). Water was added 
and the mixture was extracted with 9/1 CH^Cy IPrOH (3X200 ml). The 
combined organic extracts were concentrated under vacuum. The residue 
5 was dissolved in 6N HCI (200 ml) and extracted with ethyl acetate (4X200 
ml). The aqueous solution was cooled to 0»C, made basic with concentrated 
ammonium hydroxide and extracted with 9/1 CH^CI/ iPrOH (3X200 ml). The 
combined organic extracts were dried (Na^SO,). filtered and concentrated 

under_vax>uum. _Tbe residue was flash-chromatographed^step-gradient - - 

1 0 ethyl acetate. 1 9/1 CH,CI^PrOH. 4/1/0.2 CH,Cl3 / MeOH / triethylamine). 
The appropriate fractions were concentrated under vacuum to afford 
Compound B (4.1 g, 60%) as a brown solid. MS (M+H)^ 265 

C= {R)-7-Gyan©-2,3,4,S=tetrahydro-3-(pyridlri-3-ylmethyI)-4- 
(»gethylsulfonyl)-1 H-1 ,4-benzodiazepine 

Methylsulfonylchloride (0.031 ml, 0.39 mmol) was added dropwise 
to a solution of Compound B (0.070 g. 0.27 mmol) and DIEA (0.14 ml, 0.80 
mmol) in methylene chloride (2 ml) at -78»C. The mixture was allowed to 
watm slowly to room temperature and was stirred at rt for 16h. The mixture 
20 was quenched with 10% NaHCOg (10 ml) and the solution was extracted 

with methylene chloride (3X10 ml). The combined organic layers were dried 
(Na2S04), filtered and concentrated under vacuum. The residue was purified 
by flash chromatography (19/1 methylene chloride/iPrOH) to afford 
Compound C (0.064 g, 85%) as a solid. MS (M+H)* 343 
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D. (R)-7-Cyano-2,3,4,5-t trahydro-1-(1H-imidazo|.4- 
ylmethyf)-3-(pyndin-3-ylin thyl)-4-(m thyisutfonyl)-1H-1,4- 
b nzodiaz pin , t trahydr chlorid 

4-FormyIimidazole (0.062 g, 0.64 mmol) was added to a solution of 
5 Compound C (0.55 g, 0.16 mmol) and 3A molecular sieves in 1/1 DCE: 
acetic acid (2 ml) and the mixture was stirred at TO'C for 1h. Sodium 
triacetoxyborohydride (0.034 g. 0.32 mmol) was added and the mixture was 
stirred at 70°C for 30 minutes. 4-Fomfiylimida2ole (0.032 g. 0.32 mmol) was 

. . - - -a-dcledand the mixture-wasstirredat 70«'C-for1h. -Sodium - - 

10 triacetoxyborohydride (0.34 g, 0.32 mmol) was added and the mixture was 
stinted at TO-'C for 30 minutes. The latter two steps were repeated six times. 
The mixture was cooled to rt, diluted with methylene chloride (30 ml), filtered 
and the filtrate concentrated under vacuum. The residue was diluted with 
25% NH.OH (50 ml) and the solution was extracted with GHjGIa (2X200 mi). 
15 The c ombined organicextracts were dried (NajSOJ, filtered an^L 

concentrated under vacuum. The residue was purified by preparative HPLC 
(gradient of aq MeOH with 0.1% TFA) and the appropriate fractions were 
concentrated under vacuum. The residue was evaporated from CH3OH (1 
ml) and 1 N HCI (1 ml) 4X. The residue was dissolved in CH3CN (1 ml) and 
20 IN HCI (1 ml) and lyophilized to afford Compound D (0.040 g, 50 %) as a 
solid, mp: decomp above 180°C 
MS: (M+H)*423 
[a]D = + 89" (c = 0.39, CHjOH) 

Analysis calculated for C21H22N6 O2S •! .4 H2O '4 HCI. 
25 Calc'd: C, 42.44; H. 4.90; N, 14.14. 
Found: C. 42.44; H, 4.66; N. 14.01. 
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(R)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazol-2-ylmethyl)-4. 
(methyisulf onyl)-3-(phenylmethyl).1 H-1 ,4-benzodiazepjne, 
dihydrochloride. 

The product was prepared as an offwhite solid in 54% yield from 
Compound C of Example 224 and 2-formyi imidazole as described for 
Compound D of Example 1 . 
MS (M+ H)* s 476. 



Example 3S2 




(R)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H.imidazol-4-yimethyl)-4-[(1 - 
methyl>1H-imidazol-4-yl)sulfonyl]-3-(phenylmethyl)-1H-1,4- 
benzodiazepine, trlhydrochloride. 
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ExampI 352 was prepared as an offwhite solid in 54% yield from 
Compound B of ExampI 224 and 1-m thyHmida2ole-4-sulfonyl chloride as 
described for Compounds C and D of Example 224. 
MS (M+ H)* = 542. 



20 



25 




10 (R)-7-Chloro-2,3,4.5-tetrahydro-1-(1-methy|.|midazol-5- 

yImethyl)-4-I(2-morpholln-4-yl-ethyl)suIfonyl]-3-(phenylmethyl). 
1 H-1 ,4-benzodiazepine, dihydrochloride. 

A. (")-7-Chloro-2,3,4,5-tetrahydro-4-(ethenylsulfonyl)-3- 
15 (phenylmethyl)-l H-1 ,4.ben2odlazepine 

To a solution of 4.4g (16.1 mmol) of Compound B of Example 347 
in 75 ml of methylene chloride, at -78 "C and under argon, was added 
dropwise approximately one-half of a solution of 2.5 ml (24.2 mmol) of 2- 
chlorosulfonyl chloride in 15 ml of methylene chloride. Then was added 
rapidly dropwise 5 ml of DIPEA. followed by the remaining sulfonyl chloride 
solution and an additional 2.4 ml of DIPEA (total 7.4 ml. 40.3 mmol). The 
resulting pale yellow solution was stirred at -78»C for 0.5 hr. allowed to wann 
to rt and reduced to one-half volume. The solution of crude Compound A 
was used directly. 



B. (R)-7-Chloro-2,3,4,5-tetrahydro-4-f(2-morphoIln-4-yl- 
ethyl)sulf onyl]-3-(phenylmethyl)-1 H-1 ,4.benzodiazeplne 

Morpholine (15 ml) was added rapidly dropwise to the solution of 
Compound A and stirring was continued overnight at rt. The reaction was 
30 washed with water and brine, dried (MgSOJ and the solvent removed to 
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giv an orange oil residue, which was subj cted to flash chromatography on 
a silica gel (5% ethyl acetate-hexane) to afford 3.9 g (54%) of Compound B 
as a solid white foam. 

5 C. (R)-7-Chloro-2,3,4,5-tetrahydro-1-(1-methyl-lmldazol-5- 

ylmethyl)-4-[(2-morpholin-4-yl-ethyl)sulfonyl]-3-(phenylmethyl)- 
1 H-1 ,4-benzodiazepine, dihydrochloride. 

To a solution of 3.9 g (8.7 mmol) of Compound B in 40 ml of 
methylene cliloride and 4 ml of acetic acid, at rt and under argon, was added 
10 3.8 g (34 mmol) of 1-methyl-5-imidazolecartx)xaldehyde. After stining 0.5 hr, 
1.9 g (9 mmol) of sodium triacetoxyborohydride was added and the solution 
heated at 40°C. Additional 1.9 g portions of hydride were added at 1 and 2.5 
hours. At 4 hr an additional 1.0 g of aldehyde and 1.9 g of hydride were 
added and stirring vvas continued ovsmlght at rt. The reaction was 
15 evaporated to dr>^ess^an(yhe^sidue dHuted^wrt^ ethyl acetate and sat 

NaHCOg. Additional solid NaHCOg was added in portions until the aqueous 
layer remained alkaline. The organic layer was separated and the aqueous 
layer extracted twice more with ethyl acetate. The combined organic 
fractions were washed with brine, dried (MgSOJ and the solvent removed to 
20 give a viscous oil residue, which was purified by flash chromatography on 
silica (10% methanol-chloroform) followed by preparative HPLC (gradient of 
aqueous methanol with 0.1%TFA) to afford 3.2 g of the free base as a solid 
white foam. To a solution of the free amine in ethyl acetate was added 
excess 1M HCI-ether and the resulting white precipitate collected by filtration 
25 to afford 3.2 g (63%) of Compound C as a white powder. 
MS: (M+H)*544 

Analysis calculated for CarHa^NsOgSCI-aHCI-HjO. 
Calc'd: C, 51 .07; H, 6.03: N, 1 1 .03. 
Found: C, 50.76: H, 5.94: N, 1 1 .1 3. 
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Exampl asd 




5 (R)-7-Chloro-2,3,4,5-totrahydro-1-(1H-imldazol-4-ylmethyl)-4-[(2- 
inorpholin-4-yl-ethyl)sulfonylj-3-(phenyimethyl)-l H-1 ,4- 
benzodiazepine, dfhydrochloride. 

A mixture of Oompound B of Example 353 (0.10 g, 0.22 mmol). 4- 
10 fomnylimidazole (0.042 g. 0.32 mmol), 3A sieves and AcOH (0.3 mL) was 
refluxed in dichloroethane (0.3 mL) under argon for 2 houre. Sodium 
triacetoxyborohydride (0.07 g. 0.32 mmol) was added and the mixture was 
refluxed for 1 hour, stirred at rt for 16 hr, and diluted with CHCIa, NH^OH. and 
NaHCOg (each 5 mL). The layers were separated and the aqueous layer 
15 was extracted with CHCI3 (2 x 20 mL). The combined organic extracts were 
washed with water and brine (each 2x5 mL), dried over MgSO^, filtered and 
concentrated. The residue was purified by preparative HPLC (gradient of 
aqueous MeOH with 0.1% TFA). The appropriate fractions were 
concentrated and the residue evaporated from MeOH (1 mL) and IN HCI (1 
20 mL) 3 times. The residue was dissolved in water and lyophilized to afford 
Example 354 (0.034 g, 29%) as a solid. 
MS (M-H)- = 529. 
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(R)-7-Chloro-4-[(dimethylanilno)sulfonyI]-i-[(i.methyI-lH- 

imldaro|.5.yl)methylJ-3-(phenylmethyl).lH-1,4.benzodla2epine 
monohydrochloride. 



A. <R)-7-Chloro^W^^ - - 

(phenylmethyl)-l H-1 ,4.benzodiazepine 

DimethylsulfamoyI chloride (0.058 mL. 0.54 mmol) was added 
dropwise to a solution of Compound B of Example 347 (0.1 g, 0.36 mmol) 
and DIEA (0.095 mL, 0.54 mmol) in CH3CN (2 mL) at 0»C under argon. The 
mixture was slowly wamied to rt over 16 hr and diluted with NaHCO, (3 mL) 
and CHCI3 (10 mL). The layers were separated and the aqueous layer was 
extracted with CHCI3 (2 x 30 mL). The combined organic layer was washed 
with NaHCOa (1 X 10 mL), water (1x10 mL) and brine (1 x 10 mL), dried over 
MgSO^. filtered and concentrated to afford an orange oil, which was purified 
on a silica gel flash column (30 % EtOAc/hexane) to afford Compound A as a 
clear oil 2 (0.44 g, 32 %). MS(M+H)+380. ' 

B. (R)-7-Chloro-4-[(dlmethylamino)sulfonyl]-1-[(i-methyl- 
1 H-imidazol-5-yl)methyl]-3-(pheny lmethyl).1 H-1 ,4- 
benzodiazepine, monohydrochloride 

Compound B was prepared as a white solid in 52% yield from 
Compound A as described for Compound C of Example 353, with refluxing 
for 4 hours and with purification only by preparative HPLC. 
MS (M+H)*474. 
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Examoi 35B 




(R)-7-Chloro-2,3,4,5-tetrahydro-1-(1-methyl-imidazol-5- 
5 ylmethyl)-4-[(4-methyl-piperidin-4-yl-ethyl)surfonyl]-3- 
(phenylmethyl)-1H-1,4-benzodiazepine, dihydrochloride. 

Example 356 was prepared as a light yellow solid in 28% yield 
frbrrComp^hll A of Exarhple^^^^^^ l-methylpip^razlhe as descnbed for 
10 Compound B of Example 353, with chromatography using 20% acetone in 
hexane followed by 10% methanol In CHCI3 and Compound 0 of Example 
353, with purification by preparative HPLC only. 
MS:[M+H]+«557. 



(R)-7-Bromo-2,3,4,5-tetrahydro-1.(1.methyl-imidazol-5-ylmethyI)- 

4-[(4-methyl-piperidin-4-yl-ethyl)sulffonyl}-3-(phenylmethyl)-1H- 
20 1 ,4-benzodiazepine, dihydrochloride. 

Example 357 was prepared as a white solid in 23% yield from 
Compound B of Example 224 and 1-methylpiperazine as d scribed by the 
following sequence: Compound A of Example 353: Compound B of Example 



Example 357 
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353. wfth chromatography using 9/1 CHCy MeOH; Compound C of Exampli 
353, with purification by preparative HPLC only. 
MS: {I^+H]+=601. 



(R)-7-Cyano-1,2,3,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3- 

(phenyimethyl)-4H-1 ,4«benzod iazeplne-4-carbdxylic acid, 

isopropyl ester, hydrochloride. 

Example 358 was prepared as a light yellow solid In 42% yield 
from Compound C of Example 248 by the following sequence: Compound E 
of Example 248, using a toluene solution of isopropyl chioroformate with 
chromatography using 40% hexane in EtOAc and with the free base carried 
on; Example 354. 
MS: [M+HJ+ = 430. 



CR)-7-Bromo-2,3,4,5-tetrahydro-4-[[2-(1H-iniidazol-1° 

yl) thyl}sulfonyi]-1-(1H-imidazol-4-ylm thyi)-3-(ph nylm thyl)- 

11-1-1 ,4-b nzodiaz pine, dihydrochlorid . 



Example 3SR 




Example 359 
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Example 359 was prepared as a light yellow solid in 21% yield 
from Compound B of Example 224 as describ d in the following sequence: 
Compound A of Example 353; Compound B of Example 353, using sodium 
imidazolate, 2:1 THF.IPA as solvent, and chromatography using 10% EtOAc 
in CHCI3 followed by EtOAc; Compound C of Example 353, with addition of 
aldehyde and hydride every day for 8 days, and no purification 
MS: fM+H]+ = 557, 



(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazo|.4-ylmethyIM- 

(propyIsul#onyI)-3-(3-pyriclinylmethyl)-1H-1,4-benzodlazeplne, 
15 hydrochloride. 

Example 360 was prepared as a white solid in 15% yield from n- 
propanesuffonylchloride and Compound B of Example 350 as described for 
Compounds C and D of Example 350. 
20 MS: (M+H)M51 

Analysis calculated for CjaHjeNsOjS • 2.6 HCI • 2.02 HjO. 
Calc'd: C. 47.50; H, 5.65; N. 14.45. 
Found: C, 47.50; H. 5.51; N, 14.10. 



10 



Example SR^ 
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Exarnol 361 




7-Bromo-2,3,4,5-tetrahydro-1-(1H-iinidazol-4-ylmethyl)-3- 
5 (phenyiinethyl)-l H-1 ,4-benzod iazepin-5-one, hydrochloride. 

A. 7-Bromo-2,3,4,5-tetrahydro-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepin-5-one 

To a suspension of 0.5 g (1.45 mmol) of Compound A of Example 
10 75 in 5 ml of THF, at rt and under argon, was added 3 ml (3 mmol) of 1 M 
borane in WF. Stirring was-continued overnight, after which an additional 2 
ml (2 mmol) of 1 M borane in THF was added and stirring continued an 
additional 8 hr. After hydrolysis of excess borane by the dropwise addition of 
methanol, the reaction was evaporated to dryness and the residue dissolved 
15 in 0.5 ml each of nnethanol and cone HCI. The resulting solution w:as heated 
at reflux for 2 hr, cooled to rt and evaporated to dryness. The residue was 
evaporated from methanol an additional three times. The crude product was 
dissolved in ethyl acetate and the solution washed with brine, dried, and the 
solvent removed to afford a viscous yellow oil, which was subjected to flash 
20 chromatography on silica gel (50% ethyl acetate/hexane) to give 205 mg 
(43%) of Compound A as a white solid. 

B. 7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)- 
3-(phenylmethyl)-1 H-1 ,4-benzodiazepin-5-one, hydrochloride 

25 To a suspension of 205 mg (0.62 mmole) of Compound A in 10 ml 

of methylene chloride and 1 ml of acetic acid was added 120 mg (1.25 
mmol) of 4-formyiimidazole. The solution was stirred 1 hr, 1 97 mg (0.93 
mmol) of sodium triacetoxyborohydride was added and stirring continued 
overnight. An additional 60 mg of 4-formyiimidazole and 100 mg of sodium 

30 triacetoxy- borohydride were added and stirring continued an additional 4 hr. 
The reaction was evaporated to dryness. The residue was diluted with 
methylene chloride and the solution washed with sat. NaHCOs and brine, 
dried (MgS04), and the solvent removed to afford a pale yellow solid foam 
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residu . which was subjected to preparative HPLC (gradient of aqueous 
methanol with 0.1% TFA). Concentration of the appopriate fractions afforded 
a clear oil residue which was converted to the HCI salt by treatment with 
HCI-MeOH to give 187 mg (60%) of Compound B as a near white solid 
MS:(M+H)+411. 

Analysis calculated for C2oHi9N40Br • 1.5 HCI • 0.5 C2H10O. 
Calc'd: C; 52.53, H; 5.1 1. N; 11.14. 
Found: C; 52.82, H; 4.71 , N; 1 1 .52. 



10 



15 



20 



25 




(R)-7-Bromo-2,3,4,5-tetrahydro.1 -(1 H-lmldazol-1 -ylacetyl)-4- 
(methylsulfony l)-3-(pheny ImethylM H-l ,4-benzodiazepine, 
trifluoroacetate. 

A. ('')-7-Bromo-2,3,4,5-tetrahydro-1-(chloroacetyl)-4- 
(methyl8ulfonyl).3-(phenylinethyl)-1H-1,4-benzodla2epine 

To a mixture of Compound C of Example 224 (2.0 g. 5.06 mmol) 
and DIEA (4.4 mL. 25 mmol) in dichloromethane (100 mL) in an ice bath 
under argon, was added chloroacetyl chloride (2.0 mL, 25.3 mmol). The 
mixture was stinted for 30 min, poured into aqueous sodium hydroxide (200 
mL. 1 N) and extracted with dichloromethane (2 x 100 mL). The organic 
layers were combined, washed with brine (200 mL). and water (200 mL). 
dried (MgSOJ and concentrated to an oil. which was purified by flash 
chromatography (60 g silica. 3:1 hexane : ethylacetate) to provide 
Compound A (760 mg, 1.62 mmol, 33 %) as a colorless oil. 



- 309 - 



wo 97/30992 



PCT/US97/02920 



B. (R)-7-Bromo-2,3,4,5-t trahydro-1-(lH-imidazol-1- 
ylac tylM-(m thylsulfonyl)-3-(ph nylm thyl).1H.1,4- 
b nz diaz pin , triflu roac tate 

A mixture of Compound A (300 mg. 0.64 mm), potassium carbonate 
(177 mg, 1^8 mmol) and imidazole (87 mg, 1^8) was stirred for 48 hours. 
The mixture was poured into aqueous hydrochloric acid (200 mL, 1 N) and 
ethyl acetate (200 mL). separated, and the aqueous adjusted to pH 1 1 with 
solid sodium hydroxide. The basic aqueous solution was extracted with 
ethyl acetate (200 mL) and the organic extracts were combined and dried 
(Na2S04). and concentrated in vacuo to a semi-solid which was purified by 
preparative HPLC (aqueous methanol gradient containing 0.1% 
trifluoroacetic acid, C-18 column) and lyophllized to provide Compound B as 
a white solid (100 mg, 32 %). 
MS: (M+H)* 504 

Example 3^.^ 




1 ,2,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-2-(2-phenylethyl)- 
20 3H-1,4-benzodiazepin-3-one. 

A. 1 ,2,4,5-Tetrahydro-2-(2-phenylethyl)-3H-1 ,4- 
benzodiazepin-3-one 

To a stirred solution of N-Boc-(2-amino)-benzylamirfe (1.0 g. 4.5 
25 mmol) and ethyl 2-oxo-4-phenylbutyrate (1.0 mL, 5.3 mmol) in 

dichloroethane (20 mL) and acetic acid (1.0 mL) was added NaBH(OAc)3 in 
one portion at room temperature under argon. The mixture was allowed to 
stir for 18 h,TFA (4 mL) was added, and the mixture was heated at 60"C 
under argon for 2 h. The solvent was removed and the residue was 
30 dissolved in methanol (15 mL). The solution was cooled to O'C, and 10 N 

> 

- 310 - 



wo 97/30992 



PCTAJS97/02920 



NaOH solution was add d to pH 1 1 . Th solution was allowed to stir at rt for 
18 h. The solvent was removed and the residue was partitioned between 
ethyl acetate and saturat d NaHCOS solution. The organic layer was 
separat d, dried over MgS04, and cone ntrat d in vacuo. The residue was 
5 crystallized from MeOH to give Compound A (480 mg, 40%) as a white solid, 
mp: 147-148*0. 

B. 1 ,2,4,5-Tetrahydro-1 -(1 H-lmidazol-4-ylmethyl)-2-(2- 
phenylethyl)-3H-1,4-benzodiazepln-3-one 

10 Compound B was prepared as a white solid from Compound A as 

described for Compound D of Example 1. 
MS: (M^.H)+ 347. 

Example 364 

15 




2,3,4»5-Tetrahydro-1 -(1 H-imidazol-4-y lmethyi}-4- 
(methylsulf onyl)-2-(2-phenylethyl)-1 H-1 ,4-benzodiazepine, 
20 monohydrochloride. 

A. 2,3,4,5-Tetrahydro-1-(1 H-imidazol-4-ylmethyl)-2-(2- 
phenylethy H-1 ,4-benzodiazepine 

To a stirred suspension of lithium aluminium hydride (160 mg) in 
25 glyme was added a solution of the free base of Example 363 (150 mg) in 
glyme at room temperature under argon. The mixture was allowed to stir at 
room temperature for 18 h, quenched by addition of ethyl acetate (20 mL) 
followed by ammonium hydroxide (0.5 mL), stin-ed for 2 h and filtered. The 
filtrate was concentrated in vacuo to give Compound A as an oil. 
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B. 2,3,4,5^ trahydro-1-(1H-lmlda2 l-4-ylm thyI)-4- 
(niethylsulfonyl)-2-(2-phenyl thyI)-1H-1,4-b nzodiazepin , 
m nohydr chlorid 

To a stirred solution of Compound A (50 mg) in methylene chloride 
3 (5 mL) in the presence of solid K2C03 was added 100 uL of 

methanesulfonyl chloride at room temperature. The solution was stirred for 
30 min. diluted with 10 mL of methanol followed by 1 mL of ION NaOH 
solution, stirred for 2 h and concentrated. The residue was partitioned 
between ethyl acetate and saturated NH4CI solution. The organic layer was 
separated, dried over MgS04. and concentrated in vacuo. The residue was 
purified by column chromatography (ethyl acetate/methanol/NH40H; 
10:1:0.1) to give an oil, which was converted to its HCI salt as described for 
Compound D of Example 1 . 
MS: (M+H)411. 



- 312 - 



wo 97/30992 



PCT/US97/02920 



HI 




\ Me 



6 



(f))-2,3,4,5-Tetrahyclro-1 -(1 H-imidazol-4-y iinethyl)-4- 
(methylsulfony1)-7-phenyl-!>3-(4-pyridrnylmethyi)-tM-1,^ 
benzodiazepine, dihydrociitoride. 

Example 365 was prepared as a liglit yellow solid in 99% yield 
from Compound B of Example 226 and D-(4-pyridyl)alanine by the following 
sequence: Compound C of Example 226; Compound O of Example 226; 
Compound B of Example 264; Compound D of Example 264. 
MS (M+H)+ 474. 



(R)-2,3,4,5-Tetrahydro-1 -(1 H-imldazol-2-y Imethy l)-4-(piienyl- 
sulfonyl)-3-(phenylmethyl)-1H-1,4>benzodiazepine-7- 
carbonitriie, hydroclilonde. 



Example 3g6 
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ExampI 366 was prepared as a yellow solid in 95% yield from 
Compound A of Example 312 and 2-formyl imidazole as described for 
Compound D of Example 1 . 
MS {M+Hr = 484.1. 
5 Analysis calculated for C27H25N5O2S •0.6 H2O • 1,1 HCI. 
Calc'd: C, 60.67; H, 5.15; N, 13.10; S, 5.99; CI, 7.29. 
Found: C. 60.34; H. 5.16; N, 12.81; S. 5.74; CI, 7.46. 



(R)-7-Cyano-1 ,2,3,5-tetrahydro-1 -(1 H-iniidazol-4-ylmethyl)-N,N- 

dimethyl-3-(3-pyridinylmethylMH-1,4.benzodiazepine-4- 
15 carboxamide, dihydroehloride. 

Example 367 was prepared as a solid in 2% yield from N.N- 
dimethylcarbamoyi chloride and Compound B of Example 350 as described 
in the following sequence: Compound C of Example 350, with extraction 
20 using 10% isopropanol/methylene chloride; Compound D of Example 350, 
with extraction using 10% isopropanol/methylene chloride and lyophilization 
from IN HCI/methanol. 

HRMS: (M+H)* Calc : 416.2198; Found: 416.2211. 



Example Sdj 



10 
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Example 36B 




5 (R)-7-Cyano-1 ,2,3,5-tetrahydro-1 -(1 H-imidazol-4-ylmeth/l)-N,N- 
dimethyl-3-(3-pyriclinylmethyl)-4H-1,4-benzodiazepine'-4- 
sulfonamide, dihydrochloride. 

Exampl§"368 was pi-epailcl a^^ 
10 dimethyisulfamoyi chloride and Compound B of Example 350 as described 
In Example 367. 

HRMS: (M+H)^ Calc : 452.1868; Found: 452.1860. 

Example 369 

15 




. 4-[(4-Fiuorophenyl)sulfonyl]-2,3,4,5-tetrahydro-1 -[(1 -methyl-1 H- 

imidazoi-5-yl)-3-(phenylmethyl)-1H-thleno[2,3-e]-1,4-diazepine, 
monohydrochloride. 

A. 2,3,4,5-tetrahydro-3-(phenylmethyl)>1 H«thieno[2,3-e]- 
1 ,4'>dlazepin-2,5-dione 

A stin'ed solution of D,L-N-(2-cyano-1-oxoethyl)-phenylaianine, 
methyl ester (5.0 g, 20 mmol), dithlanediol (1.6 g, 10.5 mmol), piperidine (2.0 
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mL. 20.2 mmol) and TEA (2.8 mL. 20.2 mmol) in ethahol (30 mL) was heated 
at reflux for 3 h and evaporated. The residue was vaporated from toluene 
three tim s. The dry residu was dissolved in pyridin , and pyridinium 
chloride (2.0 g) was added. Th solution was heated under argon at 130<'C 
5 for 3 days and evaporated. The residue was dissolved in methylene 

chloride and the solution was washed with 1 N HCI solution (2 x 100 mL). 

The organic layer was dried and concentrated in vacuo. The residue was 

triturated with ether to give Compound A as a brown solid (2.0 g 40%) mo 

268-270 "C. 



10 

B . 2,3,4,5-tetrahydro-3-(pheny Imethyl)-! H-thieno[2,3-e]- 
1,4-ciiazepine 

To a stin-ed suspension of lithium aluminum hydride (400 mg) in 
glyms was added Compound A (500 mg, 2.0S mmol) in small portions at 

15 room temperaturejjnder argon. The resultant suspension was heated-at 
reflux for 3 days, cooled to O^C, and the excess LAH was destroyed by slow 
addition of ethyl acetate. NH40H solution (1 mL) was added and the 
resultant suspension was filtered and the filter cake was washed with ethyl 
acetate. The filtrate was concentrated in vacuo. The residue was triturated 

20 in ether to give Compound B as a brown solid (220 mg). mp 1 39-141 «>C 
MS: (M+H)+ 245. 



25 



C . 4-[(4-Fluorophenyl)sulf ony IJ-2,3,4,5-tetrahydro-3- 
(phenylmethyl)-1H-thieno[2,3-e]-1,4-diazepine 

To a stirred solution of Compound B (150 mg, 0.6 mmol) in 
methylene chloride wHh saturated NaHC03 solution was added 4- 
fluorobenzenesulfonyl chloride (300 mg, 1.55 mmol). The mixture was 
stirred at room temperature for18 h and diluted with methanol. ION NaOH 
was added and the mixture was stirred for 2 h. Concentrated NH40H was 
30 added and the mixture was stirred for 18 h and concentrated in vacuo. The 
residue was partitioned between ethyl acetate and saturated NaHC03. The 
organic layer was separated, dried over MgS04. and concentrated in vacuo. 
The residue was purified by chromatography (1:4, ethyl acetate and 
hexanes) to give Compound C as an oil (120 mg, 50%). 



35 
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D. 4-[(4-Fiuor phenyl)sulf nyl]-2,3,4,5-t trahydro-1-[(1- 
methyl-IH-imidaz l-5-yl)-3-(phenyim thyl)-1H-thieno[2,3-e]-1,4- 
diaz pin , m n hydr chlorid 

Compound O was prepared as a solid in 48% yield from 
5 Compound C and i -methyl-5-formylimidazole as described for Compound D 
of Example 224. 
MS (M+H)+ 497. 

Example 370 

10 




(R)-2,3,4,5-Tetrahydro-1-(1-(4-cyanophenylmethyi}-lmidazol-5- 
yliiiethyl)-4-(methylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4- 
benzodlazepine-7-carbonitrile, hydrochloride. 

15 

A. (R)-2,3,4,5-Tetrahydro-1 -(1 -(triphenylmethyl)-i midazol-4- 
y lmethyl)-4-(methy Isulf onyl)-3-(phenylinethyl)-1 H-1 ,4- 
benzodiazepine-7-carbonitrile 

To a solution of 1.2 g (2.85 mmol) of the free base of Example 225 
20 in 20 mi of acetonitrile, at rt and under argon, was added 1.2 ml (8.55 mmol) 
of TEA, followed by 1 .2 g (4.3 mmol) of triphenylmethyl chloride. Stirring was 
. continued ovemight. The resulting cloudy solution was evaporated to 
dryness and the residue subjected to flash chromatography on a 1 00 cc 
column of silica gel (50% ethyl acetate-hexane) to afford 1 .2 g (64%) of 
25 Cmpd A as a viscous white foam. 



317 - 



wo 97/30992 



i 



PCT/US97/02920 



10 



B. (R)-2,3,4.5-T trahydro-1-(l-(4- yanoph nylmethyl)- 
imidazo|.5.ylm thyl)-4-(m thylsulfonyl).3.(ph nylm thyl)-lH- 
1,4-b nzodiaz pine-7-carbonitrii , hydrochi ride 

A solution of 200 mg (0.3 mmol) of Compound A and 59 mg (0.3 
mmol) of 4-cyanoben2yl bromide in 0.5 ml of DMF was heated at lOCC, 
under argon, for 10 hr. The reaction was diluted with methylene chloride 
and 0.1 ml of triethylsilane was added, followed by 0.5 ml of TFA. The 
mixture was stirred 1 hour and evaporated to give a yellow viscous oil 
residue, vvhjch .was combined-with material-obtained form a similar reaction 
and subjected to silica flash chromatography (2% methanol-chlorofomi) to 
afford 76 mg of viscous tan foam. A second silica flash chromatography (l^/o 
methanol-chlorofomi, then 3% methanol-chlorofomi) afforded 53 mg of the 
free base of Compound B as a solid white foam. To a solution of 50 mg of 
free base in ethyl acetate was added 90 ^1 i M HCi In ether. The resulting 
^^1® P^®f !Pi*3*e w§s collected by^filtratipn.and dried to afford 43 mg (0.07- 
mmole) of Compound B as a white solid. 
Analysis calculated for C^oHaeNeN^S-HCI-HaO. 
Calc'd: C, 60.96; H, 5.29: N, 14.22. 
Found: C, 61.1 1; H, 5.10; N. 14.07. 
20 MS(M+Hr = 537. 



15 



Example 371 




(R)-2,3,4,5-Tetrahydro-1-(1-(4-cyanophenylmethyl)-imidazol-4- 
ylmethyl).4-(methyisulf onyl)-3-(phenylmethyl).l H-1 ,4- 
benzodiazepine-7-carbonitrile, hydrochloride. 
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A. (R)-2,3,4,5-Tetrahydro-1 -(1 -((1 ,1 -dim thy I)- 
ethoxy arbonyl)-imidaz t-4-ylnri thyl)-4-(methyisulfonyl)*3* 
(ph nylm thyl)-1H-1,4-b nzodiaz pine-7-carbonitrii 

To a solution of 250 mg (0.53 mmol) of the free base of Example 
5 225 and 0.6 mg (0.005 mmol) of DMAP in 2 ml of methylene chloride, at rt 
and under argon, was added a solution of 144 mg (0.66 mmol) of BOC 
anhydride In 2 ml of methylene chloride. Stirring was continued for 1 hr. 
The reaction, without workup, was subjected to flash chromatography on a 
- - SO-cc column of silica geK45%'ethyl acetate-hexane) to afford 307 -mg-^ - 
10 (approx 1 00%) of Compound A as a solid white foam. 

B. (R)-2,3,4,5-Tetrahydro-1-(1-(4-cyanophenylmethyl)- 
imtdazol-4-ylmethy l)-4-(methylsulfonyl)-3-(phenylmethyi)-1 H- 
1 , 4^ben20diazepme~-7-carbdri it hy droch I oride 

15 A solution, of .60 mg {0.115 mmol) of Compound A and 23 mg 

(0.1 15 mmol) of 4-cyanoben2yl bromide In 1 ml of DMF was heated at 
lOO^'C, under argon, for 10 hr and evaporated. The residue was diluted with 
methylene chloride and sat NaHCOg and stirred for 0.5 hr. The organic layer 
was separated, dried (MgSOJ and the soh^ent removed to yield a clear 

20 coloriess glass residue. The crude product was subjected to flash 

chromatography on a 25 cc column of silca gel (1% methanol-chloroform, 
then 3% methanol chloroform) to afford 6 mg of the free base of Compound 
B as a solid white foam. To this material in minimal ethyl acetate was added 
100 ^ 1M HCI in ether. The resulting white precipitate was collected by 

25 filtration and dried to afford 4.5 mg (7%) of Compound B as a white solid. 
MS: (M-hH)^537 
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(R)-4-Ben2oyl-7-cyano-2,3,4,5-tetrahydro-1-(1H-lmidazo|.4- 
5 ylniethyl)-3-(phenylmethyl)-1 H-1 ,4-benzodia2epine, 
monohydrochloride. 

A. (R)-4-Ben2oyJ-7-eyano-2,3,4,5-tetrahydro-3- 
(phenylmethyy-l H-1 ,4-b^^^ 

10 Benzoyl chloride (2^ mL, 1 .9 mmol) was added to a solution of 

Compound C of Example 248 and DIEA (0.32 mL, 1.99 mmol) in 
dichloromethane (3 mL) at 0«»C under argon. The solution was slowly 
wanned to rt. At 15 and 30 hr, 0.5 equivalents of benzoyl chloride and DIEA 
were added. After stirring for 2 days, the mixture was diluted with chlorofomi 
15 (20 mL) and NaHCOa (5 mL). The layers were separated, the aqueous layer 
was extracted with chlorofonn (2 x 15 mL). The combined organic extracts 
were washed with NaHCOa (2x5 mL). water (1 x 10 mL) and brine (2x10 
mL), dried over MgS04. filtered and concentrated. The residue was purified 
on a flash column eluting with 20% and 30% EtOAc in hexane to afford 
20 Compound A as a yellow oil 2 (0.21 g. 77 %). MS (M+H)+ 368. 

B. (RM-Benzoy l-7-cyano-2,3,4,5-tetrahydro-1 -(1 H- 

imldazol-4-ylmethyl)-3-(phenylmethyl).lH-1,4-benzodlazeplne, 
monohydrochloride 

25 A mixture of Compound A (0.1 g, 0.27 mmol), 4-formylimida2ole 

(0.039 g. 0.40 mmol), AcOH (0.3 mL) in toluene (1 mL) and 3A sieves was 
refluxed for 15 hrs. Sodium triacetoxyborohydride (0.086 g, 0.4 mmol) was 
added and the mixture was refluxed for 8 hr, cooled to rt and stirred 15 
hours. An addftional equivalent of aldehyde was added, the solution was 
0 stirred 30 minutes, and an additional equivalent of hydride was added and 
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the solution was stirred 16 hours. An additional quival nt of aldehyde and 
hydride was added as above, and the mixture was stirred 4 hours, dilut d 
with CHCI3 (10 mL), NHpH (5 mL) and NaHCOg (5 mL). and stirred for 10 

min. The layers were separated and the aqueous layer was extracted with 
5 CHCI3 (3 X 30 mL). The combined organic extracts were washed with 

NaHCOg, water, and brine ( each 2x10 mL) dried over MgSO^. filtered and 
concentrated. The product was purified by preparative HPLC, (gradient of 
aqueous MeOH with 0.1 % TFA). The appropriate fractions were 
concentrated under vacuum. The residue was evaporated from MeOH (1 
10 nnL) and 1 N HCI (1 mL) three times. The residue was dissolved in water 
and iyophilized to afford Compound B as a light yellow solid (36 mg, 30 %). 
MS (M+ H)* = 448. 

Example 373 

15. . _.. _ ■ .„ . _ - = .-. .- 




(R)-7-Cyano-2,3,4,5-tetrahydro-1 -[(1 -methy 1-1 H-i midazol-5- 
y l)methyt]-3-(pyrfdin-3>y lmethyl)-4-<methylsulf onyl)-1 H-1 ,4- 
benzodiazepine, dihydrochloride. 

20 

Example 373 was prepared as a solid in 13% yield from 
Compound B of Example 350 as described for Compound C of Example 350 
and Compound D of Example 350, using 1-methyl-5-formylimideizole. 
MS; (M+H)*437 
25 Analysts calculated for C22H24N6O2S • 2 HCI • 2.1 H2O. 
Calc'd: C. 48.28; H, 5.56; N, 1 5.36. 
Found: C, 48.28; H, 5.42; N, 15.45. 
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Exampl 37^ 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-((l.methyhlH-imlclazoI-5- 
yl)methylJ-3-(pyrldln-3-ylmethyI)-4-(propyIsulfonyl)-1 H-1 ,4- 
benzodiazepine. trihydrochloride. 

Example 374 was prepared as a solid in 11% yield from 

pnopanesuifon/l chloHde-as described for Example 373. 
MS: (M+H)*465 

Analysis calculated for C^^H^Nfi^^ • 3 HCI • 0.26 HjO. 
Calc'd: C.49.82; H, 5.49; N, 14.52. 
Found: C, 49.81 ; H, 5.37; N, 14.58. 



Example 37fi 




{R)-7-Cyano-2,3,4,5-tetrahydro-1-[(1H-imidazol-4-yl)methyl]-3. 

(pyridin-3-ylmethyl)-4-(phenylsulfonyl)-1H-1,4.ben2odia2epine 
dihydrochloride. 
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Example 375 was prepared as a solid in 2% yield from Compound 
B of Example 350 as describ d for Compound C of Example 350 using 
benzenesutfonyl chloride, and Compound O of Example 350. 
MS: (M+H)*485 

5 

Example 376 




10 2,3,4,5-Tetrahydro-1 -(1 H-imldazol-4-y lmethyl)-4- 
(methy Isulf onyi)-7-phenyl-3-(phenylinethyl)-1 H-1 ,4- 
benzodiazepine. 

A. 2,3,4,5-Tetrahydro-7-phenyl-3-(phenyimethyl)-1 H-1 ,4- 
15 benzodiazepine 

To a mixture of Compound B of Example 75 (200 mg, 0.63 mmol) in 
toluene (20 mL) and aq sodium bicarbonate (10 mL, saturated solution) 
under argon was added a solution of phenyboronic acid (153 mg in 5 ml abs 
ethanol). Tetrakis(triphenylphosphine) palladium(O) (36 mg) was added. 

20 and the solution was heated to reflux (~80°C) for 1 8 hours, cooled to room 
temperature and partitioned between aqueous sodium hydroxide (100 mL, 
3N) and ethyl acetate (100 mL). The mixture was extracted with ethyl 
acetate (2 x 200 mL) and the organic layers were combined, dried (MgS04) 
and concentrated In vacuum to a crude oil which was purified using flash 

25 chromatography (silica, 10:0.5: 0.05 ethyl acetate : methanol : ammonium 
hydroxide) to provide Compound A (90 mg, 45 %) as a waxy solid. 
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B. 2,3,4,5-T trahydr -l-dH-lmldaz l-4-ylm thyI)-4-(inethyl 
sulfonyl)-7-ph nyl-3-(ph nylm thyI).lH-1,4-b nz diazepin 

Compound B was prepared as a whit solid in 40% yield from 
Compound A was described in the following s quence: Compound A of 
5 Example 78, with stimng for 18 hours and no chromatography; Compound B 
of Example 78. 
MS: (M+H)*473 

Analysis calculated for C^^H^^N^Oj . 0.5 Hp . 0.8 TFA. 
Calc'd: C, 59.97; H, 5.24; N. 9.78; S, 5.60; F. 7.96. 
10 Found: C, 59.94; H, 4.87; N, 8.21 ; S, 4.48; F, 7.86. 



Example m 




1,2,3,5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-N-(1- 
naphthaienyl)-7-phenyl-4H-1 ,4-benzodf azepine-4-carboxamide, 
monohydrochloride. 



A. 1 ,2,3,5-Tetrahydro.N-(1 -naphthalenyl)-7-pheny I.4H-1 ,4- 
benzodiazepine-4-carboxamide 

Compound B of Example 12 (148 mg, 0.66 mmol) was added to 1- 
naphthylisocyanate (116 mg. 0.66 mmol) In 3 mL of dry CHgCIa under argon 
and the mixture was stinred for 16 hours and concentrated to give crude 
compound A (267 mg). 
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B. 1,2,3,5-Tetrahydro-1-(1H-imldarol^4-ylmethyI)-N-(1- 
naphthalenyl)-7-ph nyl-4H-1 t4-benzodiazepine-4-carboxamide, 
monohydrochloride 

Compound B was prepared as a light pink solid in 46% yield from 
5 Compound A as described for Compound D of Example 1. mp 170-1 77°C 
dec. 

MS: (M+H)*474 

Analysis calculated for C30H27N5O • 1.2 HCI • 0.6 H2O • 0.25 Et20. 
Calc'd: C. 68.1 1 ; H, 5.88; N. 12.81 ; CI, 7.78. 
10 Found: C, 68.02; H, 5.92; N. 12.61 ; CI, 7.75. 



Exampla a7ft 




15 (S)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazo|.4-ylmethyl)-4- 
(methylsulf onyl)-3-(phenylmothyl)-1 H-1 ,4-benzodiazepine, 
hydrochloride. 

A solution of the free base of Example 78 (100 mg. 0.31 mmol) in 
20 isopropanol (5 mL) was purified using chiral-phase preprative HPLC 

(chiralpak AD column produced by Chiral Technologies Inc. ( 50 mm x 500 
mm), 25:75:0.1 isopropanol:hexane:triethylamine, flow rate 55 ml/min) to 
provide isomer A at 36 min (18 mg, 13%, free base of Example 378) and 
isomer B at 54 min retention times. The hydrochloride was prepared as 
25 described for Compound D of Example 224. 
MS: (M+H)*476 

Analysis calculated for C2,Hj^N^02SBr 1.2Hp . 0.7 HCI. 
Calc'd: C, 47.43; H, 4.85; N. 10.54; S, 6.03; Br, 15.03; CI, 8.00. 
Found: C. 47.71 ; H, 4.66; N, 9.71 ; S, 5.59; Br, 1 2.54, CI, 8.14. 
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Example ayp 




15 



HN^N 



N-f2,3,4,5-Tetrahydro-1-(1H-imida2pl-4-ylmethy!)-4^^^^^^ 
d imethylbenzoyl).1 H-1 ,4-benzod^azepin-8• 
yl]cyclohexanecarboxamide/ lliKycinDcKl^^^^^ - 

10 A. 8-Nltro-2,3,4,5-tetrahydro-4-Fmoc-1H-1,4. 
benzodiazepine 

FmocOSu (19.0 g, 56.4 mmol) was added to a -lO^C solution of the 
dihydrochloride of Compound D of Example 22 (15.0 g. 56.4 mmol) and 
DIEA (19.6 ml, 113 mmol) in dichloromethane (100 ml). The mixture was 
stined at 0*»C for 2h, quenched with 10% NaHCOg (100 ml) and extracted 
with CH2CI2 (2X100 ml). The combined organic extracts were washed with 
IN HCI (2X100 ml). The organic fraction was washed with 10% NaHCOg 
(2X100 ml), dried (MgSO^), filtered and concentrated under vacuum. The 
residue was triturated with ether and dried under vacuum to afford 
20 Compound A as a white solid (15.6 g, 67%). MS: (M+H)*41 6 

B. 8-Nltro-2,3,4,5-tetrahydro-1 -(1 H-lmldazol-4-ylmethyl)-4- 
Fmoc-1 H-1 ,4-benzodiazepine 

4.Fonnylimidazole (7.16 g, 74.6 mmol) was added to a solution of 
25 Compound A (15.5 g, 37.3 mmol) with 4A molecular sieves (6 gm) in 1/1 
CHjClj/AcOH (200 ml). The mixture was stined at rt for 2h. Sodium 
triacetoxyborohydride (11.9 g, 56 mmol) was added portionwise over 15 
minutes and the resulting solution was stirred for 3h. 4-FomiyJimidazole 
(1.10 g. 1 1.5 mmol) was added and the mixture was stirred for 1h. Sodium 
30 triacetoxyborohydride (2.39 g. 1 1.3 mmol) was added portionwise over 15 
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10 



minutes and the resulting solution was stinred for 16h. The mixture was 
filtered and the filtrate was concentrated under vacuum. The residue was 
dissolved in CH2CI2 (100 ml) and quenched with 10% NaHCOg (200 ml). 
The organic fraction was separated and the aqueous layer extracted with 
CH2CI2 (2X100 ml). The combined organic fractions were dried (MgSO^), 
filtered and concentrated under vacuum. The residue was purified by silica 
gel chromatography (eluting with CHgCI^, discarding all fractions and 
removing the product with 9/1 CHCIg/MeOH) to afford Compound B (17.6 g. 
95 %) as a glassy solid. (M+H)*496 



C. N-[2,3,4,5-Tetrahydro-1-(lH-imida2ol-4-ylmethyl)-4-(2,3- 
dimethylbenzoyl>.1 H-1 ,4-benzociiazepin-8-yl]cyclohexane. 
carboxamide, dihydrochloride 

A solcition df Compound B (12.0 g, 24.2 mmoT) in DCE (70 ml) was 
15 added to,2-chlorotrityichloride polystyrene resin (13.9 g» 24;2 mmolr1.74 
mmol/g load, Advanced ChemTech) In a glass shaker flask, previously 
swollen with DCE (50 ml) at room temperature. DIEA (4.19 ml, 24.2 mmol) 
was added and the mixture was shaken at room tempeiature for 72h. The 
resin was filtered and washed with DCE (4X50 ml). The resin was washed 
20 with MeOH (4X50 ml), filtered and dried under vacuum to afford Compound 
B attached to resin via the imidazole group (23.1 g, 89%; loading 0.90 
mmol/g based on nitrogen analysis) as orange beads. The resin (23. 1g, 
23.1 mmol) was swelled with DMF (50 ml) for 15 minutes. Piperidlne (50 ml) 
was added and the mixture was shaken for 5h, filtered, washed with DMF 
25 (50 ml) and filtered. DMF (50 ml) was added and the mixture was shaken for 
15 minutes. Piperidine (50 ml) was added and the mixture was shaken for 
5h. The resin was filtered, washed and filtered with successive treatments of 
DMF (3X50 ml), CHjCI,, (3X50 ml), and MeOH (3X80 ml) allowing 15 minutes 
to equilibrate resin after addition of each solvent. The resin was dried under 
30 vacuum to afford deprotected resin bound material (18.2 g 80%, loading 
1.17 mmol/g based on nitrogen analysis) as orange beads. Resin (0.275 g, 
0.322 mmol) was placed in a 25 ml Varian Bond Elut Resen^oir tube fitted 
with a 20 mM Varian frit and polypropylene leuer tip stopcock. The tube was 
attached to Vac Elut SPS 24 on a Innova 2000 Platfomi Shaker. The resin 
35 was swelled with CHjClj (2 ml) for 15 minutes. A 0.77 M DMF solution of 2, 
3 dimethylbenzoic acid (1 .25 ml) was added to the resin. A 0.92 M DMF 
solution of HOAT (1.04 ml) and a 0.46 M CH2CI2 solution of DIC (2.08 ml) 
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15 



20 



were added to the resin mixture. The platform shaker mixed the solid phase 
reaction @ 285 RPM for 16h. The tub was filtered and the resin was 
washed and filtered with suae ssive treatments of DMF (3X5 ml), CH^CI 
(3X5 ml), and MeOH (3X5 ml) allowing 15 minutes to . quilibrate resin after 
addition of each solvent. The resin was again swelled with CH^CI^ (2 mf) for 
15 minutes. A 0.77 M DMF solution of 2. 3 dimethylbenzoic acid (1 .25 ml) 
was added to the resin. A 0.92 M DMF solution of HOAT (1.04 ml) and a 
0.46 M CH2C12 solution of DIC (2.08 ml) were added to the resin mixture. 
The platfomi shaker mixed the solid phase reaction @ 285 RPM for 16h 
The tube was filtered and the resin was washed and filtered with successive 
treatments of DMF (3X5 ml). CH,CI, (3X5 ml), and MeOH (3X5 ml) allowing 
15 minutes to equilibrate resin after addition of each solvent. This sequence 
of events afforded N4.acylated resin-bound material that was carried on to 
the next step. The resin was swelled with 1/1 DMF/CHjClj, (2 ml) for 15 
mjnutes. A,a23 M solution of SnCl2.2H,0 (0.222 g, 0.97=mmol). and=TEA 
(0.672 ml, 4.83 mmol) in CH^CI, (4 ml) was added to the resin mixture. The 
resin mixture was shaken for 16h. The tube was filtered and the resin was 
washed and filtered with successive treatments of DMF (3X5 ml). CHjCI 
(3X5 ml), and MeOH (3X5 ml) allowing 15 minutes to equilibrate resfn after 
addition of each solvent. The resin was swelled with 1/1 DMF/CH2CI2 (2 ml) 
for 15 minutes and the entire procedure for this step was repeated two times. 
This sequence of events afforded 8-amino resin-bound material that was 
carried on to the next step. The resin was swelled with CHjClj (2 ml) for 15 
minutes. A 0.77 M DMF solution of cyclohexylcartjoxylic acid (1.25 ml) was 
15 added to the resin. A 0.92 M DMF solution of HOAT (1 .04 ml) and a 0.46 M 
CH2CI2 solution of DIC (2.08 ml) were added. The platfomi shaker mixed the 
solid phase reaction @ 285 RPM for 16h. The tube was filtered and the resin 
was washed and filtered with successive treatments of DMF (3X5 ml). CH^CI^ 
(3X5 ml), and MeOH (3X5 mO allowing 15 minutes to equilibrate resin after ^ 
) addition of each solvent. The resin was again swelled with CH^CIj, (2 ml) for 
15 minutese. A 0.77 M DMF solution of cyclohexylcariaoxylic acid (1 .25 ml) 
was added to the resin. A 0.92 M DMF solution of HOAT (1.04 ml) and a 
0.46 M CH2CI2 solution of DIC (2.08 ml) were added to the resin mixture. 
The platfonn shaker mixed the solid phase reaction @ 285 RPM for 16h. 
The tube was filtered and the resin was washed and filtered with successive 
treatments of DMF (3X5 ml). CH^CI^ (3X5 ml), and MeOH (4X5 ml) allowing 
15 minutes to equilibrate resin after addition of each solvent. This s quence 
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Of events afforded 8-acylated resin-bound material that was carried on to the 
next step. Resin was swelled with CHgClg (4 ml) for 15 minut s. 
Triethylsilane (0.51 ml, 3.2 mmol, 10 quiv) was added. The resin mixture 
was treat d with TFA (4 ml) and the reaction was shaken for 1h. The filtrate 

5 was collected by vacuum filtration. The resin was again swelled with CHgClj 
(4 ml) for 15 minutes. Triethylsilane (0.51 ml, 3.2 mmol, 10 equiv) was 
added. The resin mixture was treated with TFA (4 ml) and the reaction was 
shaken for 1h. The filtrate was collected by vacuum filtration. The combined 
filtrates were concentrated under vacuum. The residue was purified by 

0 preparative HPLC (gradient of aqueous methanol with 0.1% TFA) and 

appropriate fractions were collected and concentrated under vacuum. The 

residue was dissolved In CHgCN (2 ml), treated with IN HCI (1 ml) and 

concentrated under vacuum four times. The residue was dissolved in 

CHgCN (2 ml), treated with IN HCI (1 ml) and the solution was lyophilized to 

> afford Example 379-(0:0075-gr 4% overall yield)"as a glassy solid; ^ 
MS (M+H)^ 486 

Example 380 




(R)-7-Cyano-N-[2-(dimethylamino)ethyl]-2,3,4,5-tetrahydro-1- 
(1H-imidazol-4-yimethyl)-N-methyl-3-(phenylmethyl)-1H-1,4- 
benzodlazepine-4-carboxamide, trif luoroacetate (1 :2). 

A. (R)-7-Cyano-2,3,4,5-tetrahydro-4-(4-nltrophenyl- 
oxycarbonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine 

To a solution of Compound C of Example 248 (200 mg, 0.76 mmol) 
in THF (20 mL) under argon was added 4-nitrophenylchlorofomiate (0.88 
mL, 0.76 mmol). The solution was stirred for 8 hours, poured into aqueous 
hydrochloric acid (150 mL, IN), extracted with ethyl acetate (2 x 150 mL). 
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dried (MgS04), and concentrated to an oil which was purifi d using flash 
chromatography (50 g silica. 2 : 1 hexan : ethyl acetat ) to provide 
Compound A (230 mg. 70 %) as a clear oil. 

B. (R)-7-Cyano-N-[2-(dlmethylamino)ethyl].2,3 4 5- 

tetrahydro-N-methyI.3-(phenylmethyl)-lH.1,4.benzod'iazepine.4- 
carboxamide p 

A solution of Compound A (1 10 mg, 0.26 mmol). in N N N'- 
tnmethyethylene diamine (2 mL) was heated in a sealed pressure tube at 
1 1 0-C for 18 hours. After cooling to room temperature, the solution was 
poured into aqueous sodium hydroxide (100 mL. IN), extracted with ethyl 
acetate (2 x 150 mL). dried (MgS04) and concentrated under vacuum to 
afford crude Compound B as a brown paste (yield >100 %). 

15. C_ (R)-7-Cyano-N-r2-(dlmethylamlno)ethylJ«2,3,4,5- 

tetrahydro-1-(1H-lmlda2o|.4-ylmethyI)-N-methyl-3- 

(p»ienylmethyl).lH-1.4-ben2odla2eplne-4-carboxamide, 
trifluoroacetate (1:2) 

A solution of Compound B (140 mg, 0.35 mmol). 4-fomiyl imidazole 
( 68 mg, 0.7 mmol), dichloroethane (2 mL) and acetic acid (2 mL) was stirred 
at room temperature for 30 min and sodium triacetoxyborohydride (150 mg, 
0.7 mmol) was added. The solution was heated to 60»C. stin-ed for 18 hour, 
and additional portions of 4-formyl imidazole and sodium 
triacetoxyborohydride were added (0.2 mmol each. 4 portions over 8 hours)- 
the nnixture was diluted with ethyl acetate (20 mL) and ammonium hydroxide 
(5 ml, cone), and stinted for an additional 30 min. The mixture was extracted 
with ethyl acetate (2 x 25 mL) and the combined organic extracts were 
washed with aqueous sodium bicarbonate (25 ml, saturated solution) and 
then ammonium chloride (25 mL. sat aqueous solution), dried (Na2s64). 
and concentrated in vacuo to a semi-solid. The crude was purified by 
preparative HPLC (aqueous methanol gradient containing 0.1% TFA, C-18 
column) and lyophillzed to provide Compound C as a white solid (80 mo 
48%). ^' 

MS: (M+H)*471 

Analysis calculated for C^HJ4p l.mp . 2.1 TFA. 
Calc'd: C. 51.27; H. 5.14; N. 13.42; F. 16.38. 
Found: C. 51.60; H. 4.93; N. 13.47; F, 16.28. 



20 



25 
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Exampie 381 




5 

7-Brpmo-2^3,4.5-tetrahy_dro-1-(1H-imlda2ol-^^^^^ 

^^f?*'^^® "'^**iy')"^"°***:?"(»^®"y'^e*»'yl_)-l .4-ben2odlazeplne, 
trifluoroacetate. ~ - ^ - 

10 A. N-((2-Nitrophenyl)-methyl).phenylalanine methyl ester 
To a solution of 2-nitrobenzaIdehyde (5g, 33 mmol) in acetic acid 
(150 mL) was added D,L phenylafanine-O-methyl ester (8.54 g, 40 mmoi) 
and then sodium acetate (3.5 g, 43 mmol). Sodium triacetoxyborohydride 
(9.09 g, 43 mmol) was slowly added and the mixture was heated to SCC for 

15 four hours, cooled to room temperature, concentrated under vacuum to a 
paste (-20 mL) and dissolved in ethyl acetate (100 mL). The solution was 
neutralized with saturated sodium carbonate and extracted with ethyl acetate 
(3 X 200 mL). The combined organic layers were dried (MgS04). and 
concentrated to provide Compound A as a brown oil (1 1.25 g, > 100 %). 

20 

B. N-((2-Nitrophenyl)-methyl)-N-(methanesulfonyl)- 
phenylalanine methyl ester 

To a solution of Compound A (1.12 g, 3.5 mmol) in pyridine (10 mL) 
under argon in an ice bath was slowly added methanesulfonyl chloride (1.08 
25 mL, 14.0 mmol). The solution was wamied to room temperature, poured into 
aqueous hydrochloric acid (250 mL, IN), extracted with ethyl acetate (2 x 
200 mL) and the combined organic layers dried (MgS04) and concentrated. 
The oil was purified by flash chromatography (4:1 hexanerethyl acetate) to 
provide Compound B (660 mg, 48*/ ) as a clear oil. 
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C. N-((2-Amlnoph nyl)-m thyj).N-(m than sulfonyl). 
ph nylalanin m thyl star 

A mixture of Compound B (660 mg, 1.68 mmof), tin (II) chloride 
5 (1 .52 g, 6.7 mmol) and ethyl acetate (75 mL) was stirred at room temperature 
for 18 hours and quenched with aqueous and then solid potassium 
carbonate (5 mL. then 5 gms). The mixture was filtered, the filtrate 
partitioned and the organic phase dried (MgS04). concentrated in vacuum, 
and purified using flash chromatography (3:1 hexane : ethyl acetate) to 
10 provide Compound C (31 5 mg. 52 %) as a clear oil. 

O . N-((2-Amlno-5-bromoph©nyl)-methyl)-N-(methane- 
suifonyO-phenylalanine methyl ester 

Compound D was prepared as a white solid iri 60% yield from 
15 Gompound-e as described for Cpmpound A'of Example 262 rxcepf that the 
product was purified by crystallization from methanol. 

E. N-[[2-(((Imldazol.4-yl)-methyl)-amino)-phenyl3.methyll-N- 
(methanesulfonyO-phenylalanine methyl ester 

2° Compound E was prepared as a semi-solid In 100% yield from 

Compound D as described for Compound D of Example 1, with stining for 4 

hours and with the crude free base carried on directly. 

F. N-[(2-(((lmidazol-4-yl)-methyl)-amlno)-phenyl]-methylJ-N- 
!5 (methanesulfonyl)-phenylalanine 

A solution of Compound E (200 mg, 0.38 mmol) and LiOH (80 mg, 
2 mmol) in THF (6 mL). methanol (1 mL) and water (1 mL) was stirred at 
room temperature for 1 hour, concentrated under vacuum to 2 mL and 
poured into aqueous hydrochloric acid (20 mL. aqueous). The mixture was 
0 extracted with ethyl acetate (2 x 50 mL) and the combined organic layere 
were dried (MgS04). and concentrated to provide Compound F (150 mg, 78 
%) as a clear oil. 
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G. 7-Br mo-2,3,4,5-t trahydro-1-(1H-imidaz l-4-ylin thyl)- 
4-(m thylsulfonyl)-2-oxo-3-(phenylm thyl)-1H-1,4- 
b nzodiaz pin , trifluoroac tat 

A mixture of Compound F (150 mg, 0.29 mmol), DMF (3 mL), DIEA 
5 (0-66 mL, 0.725 mmol), and BOP (1 93 mg, 0.43 mmol) was stirred at room 
temperature for 3 hours. The mixture was partitioned between sodium 
carbonate (100 ml, sat soln) and ethyl acetate (100 mL), the aqueous phase 
was extracted with ethyl acetate (2 x 50 mL) and the combined organic 
layers were dried (MgS04) and concentrated. The residue was purified by 
10 preparative HPLC (aqueous methanol gradient containing 0.1% 

trifluoroacetic acid, C-18 column) and lyophllized to provide Compound G as 
a white solid (65 mg, 46 %). 
MS: (M-i-H)^490 

Analysis calculated for C^^H^^N fi^* 1,1 H^O • 1 .0 TFA. 

15 Calc'd: C. 44;33; Hr3:91rN. 8:99; S, 5:14; Br, 12.82. 

Found: 0, 44.29; H, 3.59; N. 8.74; S, 5.05; Br, 12.78. 



(R)-7-Cyano-4-(2-f uranylcarbonyl)-2,3,4,5-tetrahydro-1 -(1 H- 

imidazol-4-ylmethyl)-3-(phenylmethyl)-1H-1,4-benzodiazepine, 
trifluoroacetate (1:1). 



A. (R)-7-Cyano-4-(2-furanylcarbonyI)-2,3,4,5-tetrahydro-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepine 

Compound A was prepared as a oil in 100% yield from Compound 

C of Example 248 and furan-2-cart5oxylic acid as described for Compound G 



Example aag 



20 
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Of Example 381. with stirring for 18 hours, workup with citric acid, and no 
purification. 

B. (R)-7-Cyano-4-(2-furanylcarbonyl)-2,3,4,5-tetrahydro-1- 
5 (1 H-ifnlda2ol-4-ylmethyI)-3-(phenylmethyI)-1H-l,4- 
benzodiazepine, trifluoroacetate (1:1) 

Compound B was prepared as a white solid in 7% yield from 
Compound A as described for Compound C of Example 380 
MS: (M+H)*438 
10 Analysis calculated for C26H23N5O2 • 2.0 H2O • 1 .0 TFA. 
Calc'd: C. 57.24; H. 4.80; N, 1 1 .92. 
Found: C, 57.22; H, 4.26; N, 1 1 .74. 



NOz 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-lmldazol-4-ylmethyl)-4-[(4- 
nitrophenyl)sulf onyl]-3-(pheny lmethyl)-1 H-1 ,4.benzociiazepine, 
trifluroracetate. 



Example 383 was prepared as a white solid in 3% yield from 4- 
nitrobenzene sulfonylchloride and Compound C of Example 248 by the 
following sequence: Compound C of Example 350, except that the reaction 
was run at room temperature and no purification was perfonned; Compound 
25 C of Example 380. 
MS: (M+H)*529 



Example aq? 



15 




20 
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Example yyii 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(lH-lmldazol-4-ylmethyl)-4-[[4. 

(4-methyl-1-piperazinyl)phenylJsu!fonyl3-3-(phenylmethyl)-1H- 
1 ,4-benzodiazepine, triff uoroacetate. 

^ (R)-7-Cyano-2,3,4,5-tetrahydro-4-[[^ 

piperazinyl)phenyr]8ulfonyl].3-(phenylmethylH H-1 ,4- 
benzodiazepine 

To a mixture of (R)-7-cyano-2,3,4,5-tetrahydro-4-{(4- 
fluorophenyl)sulfonylJ-3-(phenylmethyl)-lH.1 ,4-ben2odla2epine (200 mg, 
0.48 mmol, prepared as described In Example 291) in DMF (2 mL) was 
added Nnnethylpiperazine (2 mL). The solution was heated to 1 10°C and 
stirred for six hours, poured into aqueous hydrochloric acid (150 mL, 1 M) 
and extracted with ethyl acetate (2 x 100 mL). The organic layers were 
combined, dried (MgS04), concentrated and the residue crystallized from 
dichloromethane to provide Compound A (50 mg, 21 %) as a grey solid. 

B. (R)-7-Cyano-2,3,4,5-tetrahydro-1-(1 H-imidazol-4- 
ylmethyi)-4-[[4-(4-methyl-1-piperazlnyl)phenyl]suifonyll-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepine. trif luoroacetate 

Compound B was prepared as a white solid In 65% yield from 
Compound A as described for Compound C of Example 380. with stirring at 
room termperature. 
MS: (M+H)*581 

Analysis calculated for CJHJ4p^S* 2.0Hp • 2.0 TFA. 
Calc'd: C. 51 . 1 2; H. 4.89; N. 1 1 .59; S. 3.79. 
Found: C, 50.83; H. 4.68; N. 1 1 .43; S. 4.47. 
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Example 3BS 



10 




o o 





(R)-7-Cyano.2,3,4,5-tetrahydro.1 -(1 H-imidazol-4-ylmethyl).4. 
ff(4-dlmethylamino)plienylis 
J>.enzQdiazepine,- trifluoroacetate. ~ 

A. (R)-7-Cyano-2,3,4,5-tetrahydro-4-[I(4- 

dimethylamlno)phenyIJsulf onylJ-3-(phenylinethyl)-1 H-1 ,4- 
benzodiazepine 

A solution of (R)-7-cyano-2,3,4,5-tetrahydro-4-f(4- 
fluorophenyl)sulfonyf]-3-(phenylmethyI)-1H-1 .4.ben2odia2epine (200 mg. 
0.48 mmol, prepared as described in Example 291) In dimethylamine (2 mL. 
15 2 M In THF) was stirred at 60°C in a sealed pressure tube for 24 hours. 
Additional dimethylamine (4 mL, 2 M in THF) was added and the solution 
was stined for an additional 6 hours. The reaction was concentrated to a 
paste under vacuum and the residue crystallized from methanol to provide 
Compound A (50 mg, 25%) as a grey solid. 

20 

B. (R)-7-Cyano-2,3,4,5.tetrahydro-1 r(1 H-imidazo|.4- 
yimethyl)-4-[[(4-dimethylamino)phenyljsulfonyl}-3. 
(phenylmethyl).1 H-1 ,4-benzodiazepine, trifluoroacetate 

Compound B was prepared as a white solid in 43% yield from 
25 Compound A as described for Compound C of Example 380. 

Analysis calculated for Calcd for CJiJNp^S* 1.3 H O • 0.9 TFA. 
Calc'd: C. 56.68; H, 5.17; N, 12.88; S. 4.91; F. 7.80.' 
Found: C, 56.36; H. 5.07; N, 12.51 ; S, 5.39; F, 7.78. 
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Example aa^ 




(R)-7-Bronio-4-[[2-(dimethylamlno)ethyl]sulfonyl]-2,3,4,5- 
tetrahydro-1 -(1 H-lmidazo!-4-y!methy0 
benzodiazepine, dihydrochloride. 

A. (R)-7-Broino-4-[ethenylsulfonyI]-2,3,4,5-tetrahydro-3- 
(phenyimethyl)-4H-1 ,4-benzodiazepine 

To a solulion of Compound B of Example 224 (10 g, 31.5 mmol) in 
dichloromethane (120 mL) at 0^ was added dropwise a solution of 2- 
chloroetiianesulfonyl chloride (3^ mL. 30 mmoJ) in dichloromethane (10 
mL). DIEA (5.2 mL, 30 mmol) was added dropwise. After 15 min, 2- 
chloroethanesulfonyl chloride (1.5 mL, 15 mmol) followed by DIEA (10.4 mL, 
60 mmol) were added. The mixture was allowed to wann to rt and poured 
into water (80 mL). The organic layer was separated, washed with IN HCI 
and saturated aqueous NaHCOg (80 mL each), dried (MgS04) and 
concentrated in vacuo to afford Compound A as a yellowish foamy solid 
(15.2 g). MS; (M+H)* = 406* 



B. (R)-7-Bromo-4-[[2-(dimethylamino)ethyl]suIfonyl]-2,3,4,5- 
tetrahydro-3-(phenylmethyl)-4H-1,4-benzodiazepine 

A flask was charged with Compound A (7g) and a THF solution of 
dimethylamine (2M. 20 mL). The flask was stoppered and the mixture was 
stin-ed 18 hr. concentrated and purified by silica gel column chromatography 
eluting with 20% acetone in chlorofonn to afford Compound B (48% from 
Compound B of Example 224). 
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C. (R)-7-Br mo-4-[r2-(djm thylamin ) thyl]sulf nyl]-2,3,4,5 
tetrahydro-l-(iH-imldazoI.4-ylm thyl)-3-(phenylm thyl).4H-1.4. 
benzodiaz pin , dihydr chloride 

To a solution of Compound B (5.3 g, 11.7 mmol) in 
5 dichloromethane (100 mL) were added acetic acid (15 mL) and 4- 
formylimidazole (1.15 g. 12 mmol). After 10 min, sodium 
triacetoxyborohydrlde (2.54 g, 12 mmol) was added. After 3 hr, 4- 
fonnyJimidazole (0.5 g, 5.8 mmol) and borohydride (1.2 g, 5.5 mmol) were 
added. After 18 hr. aldehyde (0.5 g) and borohydride (1.2 g) were added 
10 After 5 hr, the mixture was concentrated. Aqueous ammonia (100 mL) and 
chlorofomi (100 mL) were added to the residue and the mixture was stirred 
vigorously for 0.5 hr. The two layers were separated and the organic layer 
was washed again with aqueous ammonia (100 mL). The combined 
aqueous layer was extracted with chloroform (1 00 mL), the two organic 
extracts were-comfained; dried (I^CO^, arid cdhcemmted. TlTe residue was^ 
purified by flash silica gel column chromatography (step gradient of 5% and 
10% MeOH in chlorofomi) to afford a solid which was dissolved in 
dichloromethane (50 mL) and HCI gas was bubbled through the solution. 
The mixture was concentrated in vacuo to afford a solid which was dissolved 
20 in water and lyophilized to affond Compound C (5.2 g, 73 %). 
MS: (M+H)*532 

Analysis calculated for Cj^HaoBrNgOjS. 2HCI. 
Calc'd: C. 47.61 ; H, 5.33; N, 1 1 .57. 
Found: C. 47.36; H. 5.45; N. 1 1 .34, 

25 



15 
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Exampl 3B7 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-lmldazol-4-ylmethyl)-3- 
5 (phenylmethyl)-4-(3-pyridlnyIsulf onyl)-1 H-1 ,4-benzodiazepine, 
trihydrochloride. 

Example 387 was prepared as a yellow solid in 15% yield from 
Compound C of Example 248 and 3-pyridinesulfonyl chloride as described 
10 for Example 284. 
MS: (M+Hr485 



Example 3«B 



15 




2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4. 
(methylsulfonyl)-3-(phenylmethylM H-1 ,4-benzo-diazepi 
dfhydrochloride. 



^° BuLi (1 .0 M in THF. 5 mmol) was added to a solution at -78*'C of the 

free base of Example 224 (0.104 g, 0.19 mmol) in THF (10 mL). After 5 min., 
H20/THF (1:1, 10 mL) was added. The solution was saturated with NaCI. 
The aqueous layer was xtracted with CH^CI^. The combined organic 
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phases were dried over Na^SO^. Evaporation of solv nt gave a solid which 
was purified by reverse phase preparative HPLC (gradient of aqueous 
m thanol with 0.1% TFA) and convert d into its HCI salt to affoixJ 25 mg 
(30%) of Example 388 as a yellow solid. 
5 MS: (M+H)*397 



10 (R)-7-Bromo-2.3,4,5-tetrahydro-1-[(l-methyl-1 H-imidazo|.4. 
yl)methyl].4-(methylsulfonyl)-3-(phenyimethyl)-1 H-1 ,4- 
benzodiazepine, dihydrochloride. 

NaH (60% in mineral oil, 1 g) was added to a solution at -10*>C of 
15 the free base of Example 224 (0^3 g, 0.19 mmol) in DMF/THF (1:1,10 mL). 
After 20 min., Mel (0.7 mL) was added. The mixture was stirred at for 1 
hr, quenched with MeOH (5 mL) and diluted with CHjClj (20 mL). The 
organic phase was washed with 2.5% NaOH. The organic phase was dried 
oyer NajSO^. Evaporation of solvent gave a solid which was purified by 
20 reverse phase preparative HPLC (gradient of aqueous methanol with 0.1% 
TFA) followed by preparative TLC (8% MeOH, 2% iPr^NH in CH^CIg) to 
provide 10 mg of Example 389 (10%) as a white solid. 
MS: (M+H)*491 



Example aflQ 




Me 
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Exam Pi .^p^i 




(R)-4-[[3-(Dlmethylamino)propyl]sulfonyl]-2,3,4,5-tetrahydro-1- 
(1 H-imidazol-4-ylmethyl}-7-pheny l-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepJne, dihydrochloride. 

A. (R)-4-[[3-Chioropropyl]sulfonylJ-2,3,4,5-tetrahydro-7- 
pheny|.3-(phenylmethy l)-1 H-1 ,4-benzodiazepi ne 

To a solution of Compound D of Example 226 ( 4.7 g, 15 mmol) and 
DIEA (7 mL. 40 mmol) in CHgClj (40 mL) at 0°C was added slowly 3- 
chloropropanesulfonyl chloride (2 mL, 16 mmol) in CH^CIj (5 mL). After 2 
hrs, the solvent was evaporated. The residue was dissolved in CH^CIj (20 
mL) and the solution was washed with IN NaOH (2x 50 mL), dried and 
evaporated to provide Compound A as an oil (5.5 g), 

B. (RM-[[3-ChloropropyI]sulfonylJ-2,3,4,5-tetrahydro-1-(1 H- 
imidazol-4-ylmethyl)-7-phenyl-3-(phenylmethyl)-l H-1 ,4- 
benzodiazepine 

A solution of Compound A (5.5 g) and 4-fomiylimld02le (3 g, 30 
mmol) in AcOH/ CH^CI^ (1 :5 . 300 mL) was stirred for 1 hr. NaBH(OAc)3 (total 
9 g, 42 mmol) was added (3 g every 4 hrs) and the solution was stirred for 
12hr. The solvent was evaporated and the residue was treated with 3% 
NaOH (50 mL). The solid was filtered and washed with water (5x100 mL) 
and dried to give Compound B (7.5 g). 
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C. (R)-4-[[3-(Dim thylamin )propy|jsulfonyl]-2,3,4,5. 
tetrahydro-l-dH-imldaz l-4-ylm thyl).7-ph nyl-S- 
(ph nylm thyl).lH-l,4.benzodia2 pine, dihydro hloride 

A solution of Compound B (7 g) and dimethylamine (2.0 M in THF 
75 mL. 150 mmol) m DMF (150 mL) was warmed to 80°C (sealed tube) for ' 
30 hr. The DMF was removed. The residue was passed through a short 
silica gel colum (5% MeOH. 0.5% NH40H in CH,Cg. The eluant was 
evaporated and the residue was purified by reverse phase preparative 
HPLC (gradient of aqueous methanol with 0.1% TFA) and converted to the 
HCI salt to provide Compound C as an off white solid (5.0 g, 60% from 
Compound D of Example 226) 
MS: (M+H)*544 

IH-NMR (0D30D, SOOMhz) d: 1.80 (m. 2H). 2.8 (m . 2H). 3.0 (m. 4H). 3 20 
(m. 2H). 3.60 (m. 2H). 4.30 (m. 1H). 4.6 (m. 2H). 6.8 (d. 7Hz. 1H). 7.1 to 7 6 
15 (m, 13H)r8.92 (s, 1H); - - =^ : 



10 



Example 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(iH-linlda2ol-4-ylmethyl)-3- 
(phenylniethyl).l H-1 ,4.benzodlazepine, trihydrochloride. 
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10 



15 



20 



Example 391 is Compound C of Example 280. 
MS(M+H)*244. 

Example ag? 




4-Butyl-2,3^4,5-tetrahydro-1-(lH-lmldazo|.4-ylmethyl^^^^^ 
(phenylmethy7)-1 H-1 ,4-benzodla2epine, trihydrochloride. 

A solution of Example 391 (0.23 g. 0.7 mmol) and butyraldehyde (1 
g. 14 mmol) in 1:4 AcOH/CHaCIa (25 mL) was stirred at rt for Ihr. 
NaBH(OAc)3 (3 0 g, 14 mmol) was added and stining was continued for 14 
his. The reaction was quenched with cone. NH^OH and diluted with 10% 
IPrOH in CHjCI^ (50 mL). The organic phase was washed with 1 N NaOH 
(2x20 mL), dried over Na^SO^ and evaporated to give a yellow solid (0.4 g) 
which was purified by reverse phase preparative HPLC (gradient of aqueous 
methanol with 0.1% TFA) and converted to the HCI salt by lyophilizing with 
1 N HCI to give Example 392 as a yellow solid (45 mg, 12%). 
MS (M+H)MOO. 
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(R)-7-Broino-2,3,4.5-tetrahydro-1-(1H-imidazol-4-yImethyl)-4.[[2- 
5 (4-inorpholinyl)ethyl]suffonyI]-3-(phenylmethyi)-l H-1 ,4- 
benzodiazepine, dihydrochloride. 

A. (R)-7=Bromo-2,3,4,5-tetrahydro-4-[[2-(4- - 
morpholinyl)ethyl]sulfonyl]-3-(phenylmethyl)-1 H-1 ,4- 
10 benzodiazepine 

To a solution of Compound A of Exmaple 386 (0.23 g, 0.34 mmol, 
61% pure) in THF (1.5 mL) at rt was added morpholine (0.2 mL). The 
mixture was stimed 16 hr, diluted with ethyl acetate (15 mL). washed with 
water and brine (15 mL each), dried and concentrated in vacuo. The residue 
15 was purified with flash silica gel column chromatography eluting with 20% 
acetone in chlorofomi to afford Compound A as a white solid (130 mg. 77%). 

B. (R)-7-Bromo-2,3,4,5-tetrahydro-1-(1 H-imidazol-4- 

ylmethyI)-4-I[2-(4-morpholinyl)ethyl]sulfony[J-3-(phenyImethyl)- 
20 1H-1,4-benzodiazepine, dihydrochloride 

A mixture of Compound A (0.060 g, 0.12 mmol). 4-fom>ylimida2ole 
(0.01 1 g, 0.12 mmol), 3A sieves and AcOH (0.2 mL) in dichloroethane (0.3 
mL) was stirred at rt, under argon. After 2 hr. sodium triacetoxyborohydride 
(0.025 g. 0.12 mmol) was added. After stirring for 16 hr, the mixture was 
diluted with CHCI3 (10 mL). NH^OH (5 mL) and NaHCO, (5 mL), and stin-ed 
for 30 min. The layers were separated and the aqueous layer was extracted 
with CHCI3 (2 x 20 mL). The combined organic extracts were washed with 
NaHCOg. water , brine (3 x 10 mL each), dried over MgSO^, filtered and 
concentrated. The residue was purified by reverse phas preparative HPLC 
3 0 (gradient of aqueous methanol with 0.1 % TFA). The appropriate fractions 
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were concentrated under vacuum. The residue was evaporated from MeOH 
(1 mL) and 1N HCI (1 mL) 3 times. The residue was dissolved in water and 
lyophilized to afford Compound B as a light yellow solid (0.019 g 28 %) 
MS(M+Hr574. 



Example 



10 . 
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(R)-7-Cyano-1 -(1 H-imidazol-4-ylmethyl)-4-(4- 
morphollnylsulf onyl)-3-(phenylmethyl)-l H-1 ,4-benzodla2epine, 
monohydrpchlpride. 

A. (R)-7-dyan6-4-(4-morpholinylsulfonyl)-3-(phenylmeth 
1 H-1 ,4-benzodiazepine 

To a solution of Compound C of Example 248 (263 mg, 1 mmol) in 
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30% NH.OH (10 mL) and chloroform (10 mL). The mixture was vigorously 
stirred for 1 hr, the organic layer was s parated and washed wrth 15% 
ammonia solution (15 mL). dried {K,CO,) and cone ntrated. The brown oil 
obtained was purified by silica gel column chromatography eluting wih 5% 
MeOH in chlorofonn to afford the free base of Compound B (150 mg. 61%) 
as a white solid. 26 mg of this solid was treated with IN HCI in ether 
followed by concentration in vacuo to afford Compound B (28 mq) 
MS(M+H)* = 493; (M-H) =491. 
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B. (R)-7-Cyano-1-[{1-methyl-1H-linlda2 l-5-yl)methyl].4-[(4- 
morpholinyl)sulfonyl]-3-(phenylm thyl).l H-1 ,4-b nzodiaz pine, 
mon hydr chlorid 

To a solution of Compound A (170 mg, 0.23 mmol) in 
5 dichloromethane (2 mL) at -78°C under argon was added methyl triflate 
(0.027 mL, 0.24 mmol). After 1 hr, the cold bath was removed and replaced 
with ice bath (0°C). After 2 hr. 50% aqueous acetic acid (2 mL) was added 
and the mixture was refluxed 40 min. Chloroform and saturated NaHCO (10 
mL each) were added and the mixture was stirred carefully until 

10 effervescence subsided. Solid K2C03 was added carefully until pH 11 of the 
aqueous layer was achieved. The organic layer was separated, dried 
(K2CO3) and concentrated in vacuo. The solid residue was washed with 
warm hexanes and ether (2 X 10 mL each). The solid was dissolved in 
EtOAc (5 mL) and 1 N HCI in ether (2 mL) was added. The precipitate was 

15 collected-and washed with EtOAc (3 X-5 mt). The solid was-dried in vacuo 
at 40''C to afford Compound B as a pale yellow solid (1 10 mg. 84%). 
MS: (M+H)* = 507. 
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To a stirred solution of the free base of ExampI 383 (5 mg) in ethyl 
acetate was added SnCI2. The solution was stirred at room temperature for 
18h. NH40H was added, followed by MgS04. The suspension was filtered, 
and the filtrate was concentrated In vacuo. The residue was dissoved in 
5 methanol, 1 N HCI in ether was added. The solvent was removed to give 2.0 
mg Example 397 (40%) as a yellow solid . 



Example 398 




2,3,4,5-Tetrahydro-1-(1H-lmidazol-4-ylmethyl)-4.[(4. 

pyrldylthlo)acetyl].7-phenyl-1H-1,4-benzodiazepfne. 
dihydrochioride. 

Example 398 was prepared from Compound B of 
Example 33 as described for Exaimples 101-201. 
MS (M+H)+ 456. 
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Example 399 




N 



N-(4-Chlorophenyl)-N'-cyano-1,2,3,5-tetrahydro-1- 
5 (1 H-lmida2ol-4-ylmethyl)-7-phenyl-4H-l ,4- 

benzodiazepine-4-imidamide, monohydrochloride. 



A. N-(4-Chlorophenyl)-N'-cyano-1, 2,3,5- 

tetrahydro-7-phenyl-4H-1,4-benzodia2epine-4- 
10 imidamide 

To a stirred solution of Compound B of Example 12 
(1 10 mg, 0.5 mmol) in DMF was added sequentially N-(4- 
chlorophenyl)-N'-cyanothiourea (130 mg. 0.62 mmol), and 
EDC (120 mg, 0.61 mmol). The solution was stirred at room 
15 temperature foris h and partititoned between ethyl acetate 
and sat'd NH4CI solution. The organic layer was separated, 
washed wHh saturated NaHCOS solution and brine, dried, and 
concentrated. The residue was crystalized from MeOH to give 
Compound A as a solid (150 mg, 75%). MS: 402 (M-i-H). 

20 

B. N-(4>Chlorophenyl)-N'-cyano-1,2,3,5- 
tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-pheny I-4H- 
1 ,4-benzodiazepine-4-imidamide, monohydrochloride 

Compound B was prepared as a solid in 78% yield 
25 from Compound A as described for Compound D of Example 1 . 
MS: 482 (M+H) 

Analysis calculated for C27H23N7CI«2.2HCI«2H20. 
Calc'd: C, 54.30; H. 4.93; N, 16.42; CI. 18.99. 
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Found; C. 54.57; H, 4.90; N, 16.76; CI. 18.90. 



Example Ann 



5 




4-Acetyl-7-bromo-1 ,2,4,5,1 \3-hexahydro-i-(i H-fm!daze!=4' 

ylmethyl)spiro[3H-1,4-benzodiazepine-3,2'-[2H]indene]. 
dihydrochloride. ~ . " 

10 

A. N-[(2-Amino-5-bromophenyl)carbonyl}-2-amino-2- 
indanecarboxylic acid 

A solution of 2-amino-2-lndanecarboxylic add (680 mg, 4.15 
mmol), bromolsatoic anhydride (1.0 g, 4.15 mmol) and pyridine-HCI (2.0 g, 
15 1 .72 mmol) in pyridine (30 mL) was refluxed for 4h, cooled and 

concentrated. The residue was partitioned between water (200 mL) and 
ethyl acetate (200mL). The organic layer was washed with water 
(3X100mL), brine (50 mL), dried (MgS04) and concentrated to yield 

compound Compound A as a yellowish glass (350 mg, 22 %). MS (M+H)+ 
20 375. 

B. 7-Bromo-1, 2,4,5,1 •,3'-hexahydro-splro[3H-1, 4- 
benzodlazepin-2,5-dione-3,2'-r2H]indene] 

A solution of Compound A (350 mg, 0.93 mmol),EDC (203 mg. 1.02 
25 mmol). DIEA (0.35 mL, 2.00 mmol) and HOBt (135 mg, 1 .00 mmol) In DMF 
(10 mL) was stirred for 16 h and poured into water (100 mL). The mixture 
was extracted with ethyl acetate (2X50 mL). The combined ethyl acetate 
layers were washed with water (3X100 mL), brine (100 mL). dried (MgS04) 
and cone ntrated to yield compound Compound B as a brown glass (150 
30 mg, 45%). MS (M+H)+ 358. 
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C. 7-Bromo-1 ,2,4,5,1 ',3'-hexahydro-splro[3H-1, 4- 
b nz diaz pin -3,2'-[2H]inden ] 

To a solution of Compound B (150 mg. 0.42 mmol) in THF (10 mL) 
5 was added borane (1 M in THF. 3 mL. 3 mmol). The solution was refluxed for 
3h and cooled to room temperature. Methanol (5 mL) was added and the 
solution was concentrated. 5N HCI (10 mL) was added and the mixture was 
refluxed for 4h, cooled to room temperature, neutralized to pH 6 with 50% 
NaOH and extracted with methylene chloride (3X50 mL). The combined 
10 organic layers were washed with brine (30 mL), dried (MgS04) and 

concentrated to yield compound C as a slightly yellow glass (70 mg 50%) 
MS (M+H)+ 330. 

D. 4-Acetyl-7-bromo-1 ,2,4,5,1 ',3'-hexahydro-spiro[3H-1, 4- 

15 benzodiazepine-3,2'wf2H]indene]~ - - 

Compound C (70 mg, 0.21 mmol) was dissolved In THF (5 mL) and 
DIEA (37 \iL, 0.21 mmol) was added followed by acetyl chloride (15 ^iL, 0.21 
mmol). The solution was stirred for 30 min. concentrated, dissolved in ethyl 
acetate (50 mL) and washed with water (3X20 mL). The organic layer was 
20 dried (MgS04) and concentrated to yield Compound D as a light brown 
glass. 



E. 4-Acetyl-7-bromo-1 ,2,4,5,1 SS'-hexahydro-l-ClH- 
imidazol-4-ylmettiyl)8plro[3H-1 ,4-benzodiazeplne-3,2'- 
25 [2H]lndene], dihydrochloride 

Compound D and 4-formyiimidazole were dissolved in 1,2-DCE (5 
mL) and acetic acid (0.5 mL) was added followed by sodium 
triacetoxyborohydride. The mixture was stinred at 50°C for 2h and saturated 
NaHC03 (5 mL) was added. The mixture was concentrated and the residue 

30 was partitioned between water (20 mL) and ethyl acetate (20mL). The 

organic layer was washed with water (lOmL), brine (10 mL), dried (MgS04). 
concentrated and purified by RP preparative HPLC (gradient of aqueous 
methanol with 0.1% TFA). Fractions containing the desired product were 
combined, concentrated and lyophilized. This lyophilate was dissolved In 

35 methanol (0.5 mL) and 1 N HCI (SmL). This mixture was concentrated and 
lyophilized. This procedure was repeated to provide Compound E as a 
white solid (12 mg, 13%) 
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MS (M+H)+451. 



Exampl 401 



Bi 




l|le , 



7-Bromo-4-[3-(dimethylamino)-1-oxopropy!i^^^ 

(1 H-imidazo|.4-ylmethyl)-3-(phenyimethyl)-1 H-1,4- 
benzodiazepine, trifluoroacetate (1:1). 

Example 401 was prepared as a white solid in 6% overall yield 
from Compound B of Example 224 by the following sequence: EDC/HOBt 
mediated coupling of acrylic acid in DMF, with purification by flash 
chromatography; Compound D of Example 232; Compound D of Example 
224. 

MS: (M + H)+ 466. 



(R)-2,3,4,5-Tetrahydro-1-(1 -methyl-1 H-lmidazol-5-ylmethyl)-4- 
(ph nyl ulf nyl)-3-(ph nylmethyl)-1H-1,4-b nzodiazepine-7- 
carb nitn'ie, monohydrochlorid . 



Example 409 
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A solution of (R)-7-cyano-2,3,4,5-tetrahydro-1-[(((1,1- 

dimGthylethoxy)-carbonyl)-1H-imida20l-4-yl)methyl]-4-(phenylsulfonyl)-3- 
(phenylmGthyl)-lH-l,4-benzodiazeplne (0.23 g. 0.4 mmol. prepared from 
5 Example 312 as described for Compound A of Example 234) in CH2CI (3 
ml) was added to a cooled solution of metfiyl triflate (2 mL. 17.6 mmol)^in 
CH2CI2 (10 mL) at -78° C over 30 min. The solution was slowly warmed to 
O^C in 4 hrs. PBS Buffer (10 mL) was added and stirred for 20 min. The 
organic phase was separated. The aqueous layer was extracted with 

10 CHjClg (2x10 mL). The combined organic layers were dried over NagSO 
and evaporated to give an oil which was purified by RP preparative HPLC 
(gradient of aqueous methanol with 0.1 % TFA) and converted to the HCI salt 
to afford Example 402 as a yellow solid. (60 mg, 289%) 
MS (M-t-H)^ 496 

15 ~ ^ _ - _ ..... 

Example 40.^ 




2,3,4,5-Tetrahydro-1 -[(1-methyl-1 H-imidazol-5-yl)-methyl]-4- 
20 (methyl-sulf onyl)-7-phenyl-3-(pyrldin-3-y|.methyl)-1 H-1 ,4- 

benzodiazepine, hydrochloride (1:1.5), trifiuoroacetate (1:0.75) 
salt. 

1-Methyl-5-formyllmidazoIe (0.060 g. 0.54 mmol) was added to a 
25 solution of 2,3,4,5-tetrahydro-4-(methylsulfonyl)-7-phenyl-3-(pyridin-3-yl- 
methyl)-1H-1,4-ben2odla2epine (0.11 g, 0.27 mmol. prepared as described 
In Example 328) with 3A molecular sieves (50 mg) in 1/1 DCE: acetic acid 
(1.8 ml) and the mixture was stin-ed at 70''C for 1h. Sodium 
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triacetoxyborohydride (0.057 g, 0.27 mmol) was added and the mixture was 

stirred at 70''C for 30 minutes. l-Methyl-S-fomiylimidazole (0.060 g, 0.54 

mmol) was added to th mixture and it was stirred at 70''C for 1h. Sodium 

triacetoxyborohydride (0.057 g, 0.27 mmol) was added and the mixture was 

5 stirred at 70°C for 30 minutes. The latter procedure was repeated. The 

mixture was cooled to room temperature, diluted with methylene chloride (10 

ml), filtered and the filtrate concentrated under vacuum. The residue was 

diluted with IN NaOH (10 ml) and was stiaed at room temperature for 10 

minutes. The solution was extracted with CH^CI^ (3X50 ml), the combined 

10 organic extracts were dried (NagSO^), filtered and concentrated under 

vacuum. The residue was purified by preparative HPLC (gradient of aq 

MeOH with 0.1% TFA) and the appropriate fractions were isolated and 

concentrated under vacuum. The residue was evaporated from CH3CN (5 

ml) and IN HCI (1 ml) 3 times. The residue was dissolved in CHgCN (1 ml) 

IS and 1N HCI (2 ml) and lyophilized to afford-Example~403 (0.025 g, 19%) as 
a white solid. 

MS: (M+H)*488 
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Example 404 was prepared as a solid in 41% yield from 
Compound A of Example 364 and 4-fluorob nzenesulfonyl chloride 
described for Compound B of Example 364. 
MS: (M+Hr491 



Example AQ^ 



7-Bromo.2,3,4.S-tetrahydro-1 -(1 H-lmidazol-4-yl-methyl).4- 
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C. 7-Br nio-2,3,4,5-t trahydro-4-(m thylsulfonyl)-2-(2- 
phenyl- thyl)-1H-1,4-b nzodiazepin 

To a stirred solution of Compound C (80 mg, 0.24 mmol) in CHCI3 
was added tetrabutylammonium perbromide (120 mg, 0.24 mmol) in one 
5 portion. The mixture was stin-ed at room temperature for 30 min and 
evaporated. The residue was partitioned between water and 50% ethyl 
acetate and hexanes. The organic layer was separated, washed with water, 
sat'd NH4CI solution, dried, and concentrated to give Compound C as an oil 
(100 mg. 100%). 

10 

D. 7-Bromo-2,3,4,5.tetrahydro-1-(1 H-imidazo|.4-yl-methyl)- 
4.(inethylsulf onyI)-2-(2-phenylethyl)-l H-1 ,4-benzodiazepine, 
monohydrochloride 

Compound D was prepared as a solid in 92% yield from 

15 Qompound G as described-for Compound-D-of Example 224. 
MS: (M+H)*489 
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NaHCOg (5 mL). The layers w re s parat d. the aqueous layer was 
extracted with chloroform (2 x 50 mL). The combined organic extracts were 
washed with NaHC03 (2 x 20 mL) and brine (2 x 50 mL), dried ov r MgSO 
filtered and concentrated, to afford Compound A (1 .55 g. 1 1 6.5 %). 

B. (R)-7-Cyano-2,3,4,5-tetrahydro.1.(l.methy|.1H-lmidazol- 

5-yImethyl).4-£r2.(1.morphoIlnyl)ethyl]sulfonyl].3-(phenylmethyl). 
1 H-1 »4-benzodiazepine, dihydrochloride 

Compound B was prepared as a light yellow solid in 12% overall 
yield by the following sequence: Compound B of Example 353. with 
chromatography with 1:1 ethyl acetaterhexanes; Compound C of Example 
353, with reaction at room temperature, stining for 2 days and purification by 
RP preparative HPLC (gradient of aqueous methanol with 0 1% TFA) 
MS: (mH)*535 



Example 
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ExampI 4Qfl 





HN. 



5 (R)-7-Bromo-2,3,4,5-tetrahydro-1-(lH-lmidazol-4-ylmethyJ)-4- 

(mothyl-sulfonyl)-3-(thiazol-4-yImethyl)-1H-1,4-benzodiazepine, 
hydrochloride. 

Example 408 was prepared as a yellow solid from D-(thiazol-4. 
10 yi)alanine methyl ester as described for Example 407. 
MS (M-f H)+ 484 



(R)-7-Bromo-2,3,4,5-tetrahydro-1-(lH-imidazol-4-ylmethyI)-4- 

(propyl-sulfonyl)-3-(thiazol-4-ylmethyl)-1H-1.4-benzodlazeplne, 
hydrochloride. 

Example 409 was prepared as described for Example 408, except 
that propanesulfonyl chloride was used in place of methanesulfonyl chloride 
MS(M+H)+510. 



Example 40Q 



15 
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ExampI 4f^^ 




(R)-7-Bromo-2.3,4.5-tetrahydro-1-(1H-lmldazol-4-ylinethyl)-4. 
5 (propylsulfonyl)-3-(4-bromophenylmethyl)-1 H-1 ,4- 
benzodiazepine, hydrochloride. 

Example 410 was prepared as described for Example 407, except 
that propanesulfonyl chloride was used in place of methanesulfonyl chloride. 



(R)-7-Bromo-2,3,4,5-tetrahydro-1-(1H-imldazo|.4-ylmethyl).3- 

(pyridln-3-ylmethyl).4-(methylsulfonyl).lH-1,4-benzodiazepine, 
trihydrochloride. 

Example 41 1 was prepared as a pale yellow solid in 16% yield 
from Compound A of Example 350 by the following sequence: Compound C 
of Example 350. with the addition done at O'C and chromatography with 
ethyl acetate; Compound D of Example 350. with heating at SO^C 
(M+H)+ 476. 



MS (M+H)+ 583 



Example Afi 
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Analysis calculated for CaoH^jNjBrO^S • 3.00HC I* O.MH^O. 
Calc'd: C, 40.80; H, 4.34; N. 11.89. 
Found: C, 40.79; H, 4.36; N, 1 1 .79. 



Exampig dig 




(R)-7-Bromo-2,3,4,5-tetrahydro-1.(1H-1-methyi-imidazol-5- 

ylmethyl)-3-(pyridin-3-ylmethyl)-4-(methylsulfonyl)-1H-1,4- 
10 benzodiazepine, dihydrochloride. 

Example 412 was prepared as a pale yellow solid in 31%.yield 
from (R)-7-bromo-2,3,4,5-tetrafiydro-3-(pyridin-3-ylmethyl)-4- 
(methylsulfonyl)-1H-1,4-benzodia2epine (prepared as described In Example 
15 41 1) and l-methyl-S-formylimidazole as described for Compound D of 
Example 350, with iieating at SO^C. 
(M+H)+ 490. 

Analysis calculated for Ca^H^^NsBrO^S • 2.25HCI • I.38H2O. 
Calc'd: C, 42.23; H. 4.90; N, 1 1 .72. 
2 0 Found: C, 42.23; H. 4.90; N. 1 1 .66. 
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Example At^ 




1 ,2,3,4-Tetrahydro-7-bromo-4-[(1 H-imldazoI-4-y l)methy IJ-2- 
5 phenyl-methyl-1 -(phenylmethyloxycarbonyl)quinoxaf ine, 
hydrochloride. 

^ _ J^HZzNitroBheayO-pbenylalan^^ - 

To a suspension of DL-phenylalanine (490 mg, 3 mmol) in water at 
10 rt was added sodium bicarbonate (0.84 g, 10 mmol) and 2- 

fluoronltrobenzene (0.63 mL, 6 mmol). The mixture was heated to 80»C. 
After 1 6 hr, ethanol (95%. 3 mL) was added. After 6 hr. the mixture was 
partially concentrated to remove ethanol and the resulting solution was 
washed with ethyl acetate and chlorofomri (10 mL each). The aqueous layer 
15 was acidified to pH 1 and extracted with chlorofomi (2x10 mL). The 
chlorofonn extracts were combined, dried (MgSOJ. and concentrated in 
vacuo to afford Compound A as a solid (0.81 g, 94%). MS (M+H)+ 287 

B. N-(2-Nitrophenyl)-phenylalanine, methyl ester 

20 To a solution of Compound A (780 mg, 2.7 mmol) in MeOH (1 5 mL) 

at rt was added HCI in dioxane (3 mL, 4M). After 18 hr. the mixture was 
concentrated. The residue was dissolved in chlorofomn (15 mL) and washed 
with saturated NaHCOg (10 mL) and brine (15 mL). The organic layer was 
dried (MgSO^) and concentrated in vacuo. The yellow oil was 

25 chromatographed (silica, flash, 20% EtOAc/hexanes) to afford Compound B 
(740 mg, 91%) as a yellow solid. MS (M+H)+ 301 

C . 1 ,2,3,4-Tetrahydro-3-oxo-2-phenylmethyl-quinoxaline 

To a solution of Compound B (720 mg, 2.34 mmol) in ethyl acetate 
30 (5 mL) at it was added 20% Pd(OH)j/C (40 mg). The flask was fill d with 
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hydrogen gas via a balloon. After 5 hr, th mixture was filtered through 
celite, and the filtrate was cone ntrat d in vacuo. The colorless solid was 
chromatographed (silica, flash, 30% EtOAc/h xanes) to afford Compund C 
(550 mg. 98%) as a solid. MS (M+H)+ 239. 

D. 1 ,2,3,4-Tetrahydro-3-oxo-2-phenylmethyl-1- 
(phenylmethyloxy-carbonyl)quinoxailne 

To a solution of Compound C (525 mg, 2.2 mmol) in 
dichloromethane (6 mL) at 0°C were added DIEA (0.52 mL, 3 mmol) and 
benzylchloroformate. The mixture was allowed to warm to it over 3 hr. 
DMAP (10 mg) and pyridine (1 mL) were added and the mixture was stirred 
overnight (16 hr). The mixture was concentrated in vacuo and the residue 
was partitioned between ethyl acetate (20 mL) and IN HCI (15 mL). The 
organic layer was separated, washed with IN HCI (15 mL), dried (MgSOJ, 
and concentrated- in vacuo. The residue was chromatographed (silica, flash, 
10% EtOAc/chlorofonm) to afford Compound D as a solid (440 mg, 54%). 
MS (M+H)+ 373.1. 

E. 1,2,3,4-Tetrahydro-2-phenylmethyM-(phenylmethyloxy- 
20 carbonyl)quinoxaline 

A mixture of Compound D (380 mg, 1.02 mmol) and borane in THF 
(1 M. 3 mL) was stin-ed at rt under argon. After 24 hr, MeOH (10 mL) was 
added carefully followed by IN HCI (1M in ether, 5 mL). After 1 hr, the 
mixture was concentrated in vacuo. The above procedure was repeated 
25 once more to afford a white solid which was then treated with chloroform and 
10% ammonium hydroxide (20 mL each) and stirred vigorously. After 1 hr, 
the organic layer was separated, dried (MgSO^), and concentrated in vacuo 
to afford Compound E as a solid (366 mg, 100%). MS (M-fH)+ 359.1. 

3° 1.2,3,4-Tetrahydro-7-bromo-2-phenylmethyl-1-(phenyl- 
methyl-oxycarbonyl)quinoxaline 

To a stin-ed solution of Compound E (340 mg, 0.95 mmol) in 

chloroform (3 mL) at rt was added a solution of tetrabutylammonium 

tribromide (457 mg, 0.95 mmol) in chloroform (2 mL) over 2 min. After 10 

35 min, an aqueous solution of sodium bisulfite (10 mL) was added and the 

mixture was extracted with chloroform (10 mL). The organic layer was 

separated, dried (MgS04), and concentrat d in vacuo. The residue was 
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chromatographed (silica, flash. 15% EtOAc/hexanes) to afford Compound F 
(355 mg. 86%) as a thick oil. MS (M+H)+ 437, 439. 

G. ^»2,3,4-Tetrahydro-7-bromo-4-[(1H-lmlda2ol-4-yl)methyl] 

2-phenylmethyl-1-(phenylmethyloxycarbonyl)quinoxaiine, 
hydrochloride 

To a solution of Compound F (345 mg, 0.79 mmol) In 
dichloromethane (3 mL) at rt were added 4-fomiylimida2ole (0.3 g, 3.1 
mmol), acetic acid (1 mL), 3A sieves and sodium triacetoxyborohydride (212 
mg, 1 mmol). After 5hr, sodium borohydride (212 mg. 1 mmol) was added. 
After 15hr. the mixture was filtered and the filtrate concentrated in vacuo 
The residue was dissolved in chloroform (15 mL) and stirred vigorously with 
aqueous ammonia (15 mL). After 1 hr. the organic layer was separated, 
dried (MgSOJ and concentrated In vacuo. Chromatography (silica, flash. 
1 0%- i-PrOH-in chlorofomi)=afforded the free base (280-mg; 69%)r 1 N HCI in 
ether (2 mL) was added to this solid (25 mg) and the mixture was dried in 
vacuo to afford Compound G (28 mg). 
I^S (M+H)*s517, 619. 




(R)-7>Cyano-2,3,4,5-tetrahydro-1 -(1 H-imldazoi-4-yimethyl).4- 
(phenyl-sulfonyl)-3-(4-cyanophenylmethyl)-1H-1,4- 
benzodiazepine, hydrochloride. 

Example 414 was prepared as a solid in 12% yield from (R)-7- 

bromo-2,3.4,5-tetrahydro-3-(4-bromophenylmethyl)-1H-1,4-benzodia2epine 
(prepared as described in Example 407) by the following sequence: 
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Compound C of Example 248; Compound C of Example 224, using 
benzenesulfonyl chforide; Compound D of Example 224, with purification by 
reverse phase preparative HPLC (gradient of aq methanol with 0.1% TFA). 
MS (M+H)+ 509, 

5 ''C NMR (CD30D. 100 MHz) 39.60. 47.69, 50.29, 55.65, 60.46, 102.42, 
111.55. 116.13. 118.47, 119.87. 125.00. 128.22, 129.73. 132,14, 133.34, 
133.48, 133.62. 135.32. 136.22, 141.24. 144.60, 152.53 ppm. 

Example 41,*; 

10 




(R)-7-Cyano.4-[(N-methyl-N-phenyimethyl}aminosulfonyl]-1-[(1H- 
lmldazol-4-yl)methyl]-3-(phenylmethyl)-1 H-1 ,4-benzodla2epine, 
15 monohydrochloride. 

Example 415 was prepared as a fluffy solid in 8% yield from N- 
methyl-N-phenylmethyl-sulfamoyl chloride and Compound C of Example 
248 by the following sequence: Compound A of Example 355. with reaction 
20 at 0°C to room temperature and chromatography with 20% ethyl 

acetate/hexanes; Compound C of Example 353. with reaction at reflux in the 
presence of 3A sieves. 
MS: [M+H]+ = 527. 
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(R)-7-Cyano-4-[N-(tetrahydroisoquinolinyl)sulfonyI]-1-[(iH- 

lmidazol-4-yl)methyl]-3-(phenylmethyl)-1H-1,4-benzodlazeplne, 

fnonohydrochforlde. 

Example 416 was prepared as a white solid in 1 1% yield from 
tetrahydroisoquinolinylsulfamoyi chloride and Compound C of Example 248 
as described for Example 415. 
MS: [M+H]+ = 539. 



Example AIT 




(R)-7-Cyano-2,3,4,5-tetrahydro-1-(lH-iinlda2ol-4-ylmethyl)-4- 
(pheny Isulf ony l)-3-(2-thienylmethyl)-1 H-1 ,4-benzodiazepine, 
hydrochloride. 

Example 417 was prepared as a yellow solid from 2- 
(thienyl)alanine and bromoisatoic anhydride as described for Example 407, 
using benzenesulfonyl chloride in place of methanesulfonyl chlorid 
MS (M+H)+ 490. 
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ExampI lis 




5 cls-2,3,4,5-Tetrahydro-1,5-bis(1H-imidazol-4-ylmethyl)-3- 

(phenyl-methyl)-1H-1,5-benzodiazepine-2-carboxylic acid ethyl 
ester/ tf ill iroroagetste ^O :2)r ~ ~ ' 

A. 2-Oxo-3-phenylmethyl-but-3-enoic acid, ethyl ester 

A solution of ethyl-2-oxo-4-phenylbutyrate (31.8 mmol. 6.0 mL). 
N,N,N',N'-tetramethyldiaminom6thane (6.6 mL, 54 mmol) and acetic 
anhydride (10 mL, 106 mmol) in DMF (100 mL) was stirred at room ; 
temperature for 16 hours and evaporated. The residue was 
chromatographed (flash silica, 20% EtOAc/Hexanes) to afford Compound A 
15 as a clear oil (6.46 g. 93%). MS (M+NHJ+ 236. 



B. 2.3-Dihydro.3-(phenylmethyl)-1 H-1 ,5-benzodiazepine-2- 
carboxylic acid ethyl ester 

A mixture of Compound A (6.46 g, 29.6 mmol), phenylenediamrne 
(3.5 g, 32.6 mmol) and hydroquinone (300 mg, 2.72 mmol) in toluene (250 
mL) was heated to reflux under Dean-Stark conditions for 6 hours. The 
mixture was concentrated and the residue was purified by flash 
chromatography (20% EtOAc/Hexanes) affording compound B as viscous 
yellow oil (3.3g, 36%). MS {M+H)+ 309. 

C. cls-2,3,4,5-Tetrahydro-1,5-bis(1H-imidazoI-4-ylmethyl)- 
3-(phenyl-methyl)-1H-1,5-benzodiazepine-2-carboxylic acid ethyl ester, 
trifluoroacetate (1:2) 
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Compound B (165 mg, 0.76 mmol) was dissolv d in 2 mL AcOH 
and 2 mL CH^CIg and treat d with 4-fomiyiimidazole (183 mg, 1.9 mmol) and 
NaBH(OAc}3 (645 mg, 3.0 mmol). Th mixture was stirred at room 
temperature for 16 hours, concentrated and partitioned between saturated 
5 NaHCOg (50 mL) and 10% isopropanol-CH2Cl2. The organic phase was 
washed with saturated NaHCOj (50 mL), dried over Na^SO^. dissolved in 
MeOH (2 mL) and purified by reverse phase preparative HPLC (gradient of 
aqueous methanol with 0.1% TFA) to afford a yellow oil (120 mg, 23%), 
which was lyophilized from water to yield Compound C as an off-white fluffy 
10 solid. 

MS (M+H)+471. 



ExamDie 419 



15 




(R)-7-Cyano-4-[(N-piperidinyi)sulfonyl]-1-[(1H-imidazol-4- 
y l)methyl]-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
monohydrochloride. 



20 



Example 419 was prepared as a fluffy white solid in 26% yield from 
N-piperldinylsulfamoyI chloride and Compound C of Example 248 as 
described for Example 415, with the final chromatography using 5% 
methanoi/chloroform. 



MS (M+H)+ = 491. 
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5 (R)-7-Cyano-2,3,4,5-tetrahydro-1-(1 H-1-methyl-imidazol-5- 

yiro©thyr)»3-{phenyim6thyl)-4-(2-thlenyrsulfony0^^ 
benzodiazepine, hydrochloride. . „ „ 

A mixture of Compound A of Example 284 (150 mg, 0.366 mmol). 

10 1 -methyl-5-fomnylimida2ole (121 mg. 1.10 mmol) and 200 mg of 3A 

molecular sieves in 2 mL of 3:1 DCE/AcOH was heated at 60°C. At 1 hr, 4 
hr, 7 hr and 10 hr, aliquots of sodium triacetoxyborohydride (116 mg, 0.549 
mmol) were added. At 3 hr, 6 hr and 9 hr, aliquots of aldehyde (91 mg, 0.946 
mmol) were added. Acetic acid (1 mL) was also added at 9 hr. Following 

15 the last addition of hydride, the mixture was stirred at 60°C for 2 hr diluted 
with 5 mL of methanol, filtered, and concentrated in vacuo. The residue was 
diluted with 100 mL of EtOAc and washed with 1 N NaOH (3 x 50 mL), and 
brine. The organic layer was dried over Na2S04, filtered and concentrated 
in vacuo. The residue was purified by reverse phase preparative HPLC 
20 (gradient of aqueous methanol with 0.1% TFA) and the appropriate fractions 
were concentrated. The residue was dissolved in 1M HCI (3x5 mL) and 
concentrated in vacuo. The residue was dissolved in minimal acetonitrile, 
diluted with water and freeze-dried to provide 60 mg (29%) of Example 420 
as a white solid. 
25 (M+H)+ 504. 

Analysis calculated for CaeHjsNsOjSj* 1.50 HCI • 0.66 HgO. 
Calc'd: C, 54.77; H, 4.92; N. 12.28. 
Found: C, 54.77; H, 4.92; N. 12.25. 
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(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)-3- 
(pyflWn-3-ylmethyl)-4-[[2-(dlmethylamlno)othyl]sulfonyU^^ 
.benzodiazepine, -trihydFochloride. — 

A. (R)-7-Cyano-2,3,4,5-tetraliydro-3-(pyridin-3-ylmethyl)-4- 
[[2-(dimethylamino)ethyl]8uif onyl]-1 H-1 ,4-benzodiazepine 

2-Chloroethane sulfonyl chloride (0.79 ml, 7.6 mmol) was added to 
a solution of Compound B of Example 350 (1.0 g, 3.8 mmol) and DIEA (0.66 
ml, 3.8 mmol) in CHjClj at -78''C. The mixture was stirred at -78*^C for 15 
minutes. DIEA (0.66 ml. 3.8 mmol) was added and the mixture was stirred at 
-78''C for 1h. DIEA (2.6 ml, 15.2 mmol) was again added to the reaction 
mixture at -7a*'C. The mixture was allowed to wami to room temperature and 
stirring was continued for 16h. The solution was concentrated under 
vacuum. The residue was dissolved in 3/1 THF/CH^CIj (4 ml). The mixture 
was saturated with dimethylamine, condensed using a dry-ice cold finger at 
room temperature. The mixture was stirred at room temperature for 2h. The 
resulting solution was diluted with 10% NaHCOg (100 ml) and the solution 
was extracted with 9/1 CHjClj/iPrOH (3X150 ml). The combined organic 
extracts were dried (Na2S04), filtered and concentrated under vacuum to 
afford Compound A (1.5g, 100%). MS: (M+H)* 400 
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B. (R)-7-Cyano-2,3,4,5-t trahydro-1-(1H-imidaz 1-4- 
ylm thyl)-3-(pyridin-3-ylm thyl)-4-[[2- 
(dlmethylamino) thyl]sulfonyl]-1H-1,4-b nzo-diaz pine, 
trihydrochloride 

5 4-Formylimidazole (0.14 g, 1.5 mmol) was added to a solution of 1 

(0.30 g, 0.75 mmol) and 3A molecular sieves in 1/1 DCE: acetic acid (5 ml) 
and the mixture was stirred at TO^C for O.Sh. Sodium triacetoxyborohydride 
(0.32 g, 1.5 mmol) was added and the mixture was stirred at 70^0 for 15 
minutes. 4-Formylimidazole (0.14 g, 1.5 mmol) was added and the mixture 
10 was stirred at 70''C for O.Sh. Sodium triacetoxyborohydride (0.32 g, 1.5 
mmol) was added and the mixture was stirred at 70'C for 15 minutes. The 
latter two steps were repeated four times. The mixture was cooled to room 
te.Tsperature, diluted with methylene chloride (30 ml), fntered and the filtrate 
concentr^ed^nder v^uum. ime residue was diluted with 25% NH4OH (50 
15 ml) and the solution was extracted with 9/1 CHgClj/iPrOH (4X50 ml)! the 
combined organic extracts were dried (NajSO^), filtered and concentrated 
under vacuum. The residue was purified by reverse phase preparative 
HPLC (gradient of aq MeOH with 0.1% TFA) and the appropriate fractions 
were isolated and concentrated under vacuum. The residue was 
20 evaporated from 1/1 CH3OH/IN HCI (2 ml) 5X. The residue was dissolved in 
CH3CN (2 ml) and IN HCI (4 ml) and lyophilized to afford Compound B 
(0.071 g. 16 %) as a solid. 
MS: (M-i-H)M80 

Analysis calculated for C24H29N,02S • 3.3 HCI • 0.74 H^O. 
25 Calc'd: C, 47.01 ; H, 5.55; N. 15.99; S. 5.23; CI, 19.08. 
Found: C, 47.00; H, 5.43; N, 15.53; S, 5.00; CI, 18.98. 
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Me— 



10 



15 



20 



(R)-7-Cyano.2,3.4.5-tetrahydro.l-(lH.1.methyl-imldazo|.5- 
ylmethyl)-3-(phenylmethyl)-4-(propylsulf onylM H-l .4- 
benzodiazepine, hydrochloride. 

" A solution of 320 mg (0;87-mmol) of ^^^^^ 
>n 5 mL of dichloroethane and 500 mL of glacial acetic acid was treated with 
478 mg (4.34 mmol) of l-methyHmidazole-5-carboxaldehyde and 3A sieves 
The mixture was heated to 60»C. stirred for 5 hrs and treated with 763 mg 
(3.60 mmol) of sodium triacetoxyborohydride. The mixture was allowed to 
cool to rt, stin-ed for 1 8 hra 

and filtered. The filtrate was concentrated in vacuo. The residue was 

partitioned between 150 mL of IN sodium hydroxide and 150 mL of ethyl 

acetate. The organic layer was washed with brine, dried (Na^SOJ, filtered 

and concentrated in vacuo. The brown oil was purified by reverse phase 

preparative HPLC (gradient of aq methanol with 0.1% TFA). The resulting 

white foam was evaporated 3X from methanollc hydrogen chloride. The 1 

white foam was dissolved in water and lyophilyzed to afford Example 422 

(59 mg, 15%) as a white lyophilate. 

MS: (M+H)* = 464* 
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ExampI Aga 




10 



N-(Cyano)-N'.methyl-1,2,3,5.tetrahydro.1.(lH-imlda2ol-4- 

ylmethyl).7-pheny|.4H.1,4-ben2odla2eplne.4.imidamlde 
hydrochloride. 

Av - N-(eyano)-0-phenyMv2,3;5-tetrahydfo-7-phe 
benzodiazepine-4-imidate 

A solution of 500 mg (1.58 mmol) of Compound B of Example 224 

rn 20 mL of DMF was treated, under argon, with 390 mg (1.64 mmol) of 

diphenyl cyanocart>onimidate followed by 275 nL (1.58 mmol) of DIEA and 

97 mg (0.79 mmol) of DMAP. The mixture was stin-ed at rt for 15 min. at 80°C 

for 3.5 hrs and at rt for 80 hrs. The mixture was partitioned between 250 mL 

of ethyl acetate and 250 mL of IN sodium hydroxide. The aqueous layer 

was extracted 3x with 100 mL of ethyl acetate. The combined organic layers 

were washed with brine, dried (Na,SOJ. filtered and concentrated in vacuo 

The oil was purified by flash chromatography (silica. 40% ethyl 

acetate/hexane) to give 456 mg (63%) of Compound A as a white solid 



15 



20 



25 



B. N.(Cyano)-N'.mefhy|.1.2,3,5.tetrahydro-7-phenyl-4H.1.4. 
benzodiazepine-4-imidamide 

A solution of 1 80 mg (0.39 mmol) of Compound A inl mL of DMF 
was treated with 242 nL (1.94 mmol) of a solution of 33% methylamine in 
ethanol. The mixture was stinted at rt for Ihr and concentrated. The residue 
was dissolved in 100 mL of ethyl acetate, washed with brine, dried (Na,SO ) 
and concentrated in vacuo to give 125 mg (87%) of Compound B as a white 
solid. MS (M+H)* = 400. 
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C. N-(Cyano)-N'-in thyM,2,3.5-tetrahydro-1-(lH-lmldazol- 
4-ylm thyl)-7-phenyl-4H-1,4-b nzodiazepin -4.imidamide 
hydr hi rid 

A solution of 1 15 mg (0.29 mmol) of Compound B in 2.5 mL of 
dichloroethane and 2.5 mL of glacial acetic acid was treated with 69 mg 
(0.71 mmol) of 4-lmidazole-carboxaldehyde. 3A sieves and stirred at rt for 
18hrs. The mixture was treated with 122 mg (0.58 mmol) of sodium 
triacetoxyborohydride in one portion and stirred at rt for 30min and filtered. 
The filtrate was partitioned between 100 mL of ethyl acetate and 100 mL of 
IN sodium hydroxide. The organic layer was washed with brine, dried 
(Na^SOJ. and concentrated in vacuo. The oil was purified by reverse phase 
preparative HPLC (gradient of aq methanol with 0.1% TFA). The yellow 
foam was evaporated 3X from methanolic hydrogen chloride. The foam was 
dissolved in water and lyophilyzed to afford 30 mg (22%) of Compound C as 
15 a yellow iyophilafe. - - - - - 

MS; (M+H)* = 480. 



10 



Example d9A^^Q 

Examples 424-430 were prepared from Compound C 
of Example 248 and the appropriate sulfonyl chloride as 
described by the following sequence: Compound A of Example 
299; Compound B of Example 317. Satisfactory C, H and N 
analyses were obtained for Examples 424-430. 

^^^•^P'« Mass 



424 (R)-7-Cyano-4-[(2- 

nitrophenyl)-sulfonyl]- 
2,3,4.5-tetrahydro-1-(1 H- 
lmlda2ol-4-ylmethyl)-3- 
(phenyl-methyl)-1 H-1 ,4- 
benzodiazepine, 
hydrochloride. 
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425 (R)-7-Cyano-4-[(4-methyl- 
phenyl)sulfonylJ-2,3,4,5- 
tetrahydro-1 -(1 H-imrdazol-4 
ylmethyl)-3-(phenylmGthyl)- 
1 H-1 ,4-benzodiazepine. 
hydrochloride. 



426 (R)-7-Cyano-4- 

(butylsulfonyl)-2,3,4.5- 
tetrahydro-1 -(1 H-lmidazoM- 
ylmethyl)-3-(phenylmethyl)- 
1 H-1 ,4-benzodiazepine. 
hydrochloride. - • 



427 (R)-7-Cyano-4-((2-trifluoro- 
methylphenyl)sulfonyl]- 
2,3,4,5-tetrahydro-1 -(1 H- 
imida2ol-4-ylmethyl)-3- 
(phenylmethyl)-l H-1 ,4- 
benzodiazepine, 
hydrochloride. 

428 (R)-7-Cyano-4-[(2- 

trifiuoromethoxyphenyl)suifo 
nylJ-2,3.4,5-tetrahydro-1 - 
(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-l H-1 ,4- 
benzodiazepine. 
hydrochloride. 
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429 (R)-7-Cyano-4-[(2-methoxy- 
carfoonylph nyl)sulfonyl]- 
2,3,4,5-tetrahydro-1-(1 H- 
imjdazol-4-ylmethyl)-3- 
(phenylmethyl)-l H-1 ,4- 
benzodiazepine, 
hydrochloride. 

430 (R)-7-Cyano-4-[(2-methyl- 
sulfonylphenyOsulfonyl]- 
2.3,4,5-tetrahydro-1 -(1 H- 
imidazol-4-ylmethyI)-3- 
(phenylmethyl)-l H-1 ,4- 
benzcdiazepine, 
, -i^yitrochloride. 
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Exampl 431 

The following examples were prepared using the methods described herein 
as well as by methods known to those skilled in the art. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4- m/z 562 

ylmethyl)-3-(phenylmethyl}-4-(((4-methylsulfonyl)- (M+H) 
phenyI)-sulfonyl)-1 H-1 ,4-ben20dia2eplne 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida20l-4- m/z 552 

ylmethy!)-3-(phenylmethyl)-4-(((4-trifluoromethyl)- (M+H) 
phenyl)-sulfonyl)-1 H-1 ,4-benzodia2epine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -( 1 H-imidazol-4- m/z 480 

ylmethy!)-3-(pheny!methyl)-4-{(3-methoxypFopyl)- (M+H) 
sulfonyI)-1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-2,3A5-tetrahydrp-1-(rH-imida20l-4- m/z 544 

ylmethyl)-3-(phenylmethyl)-4.((3,4-dimethoxyphenyl)- (M+H) 
sulfonyO-l H-1 ,4-benzodlazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imldazol-4- m/z 502 

ylmethyl)-3-((4.fluorophenyl)methyl)-4- (M+H) 
(phenylsulfonyl)-l H-1 .4-benzodia2epine 

(R)-7-Cyano-4-[(N-cyclopropylmethyi-N-propyl)- m/z 519 

aminosulfonyl)-1 -[(1 H-lmidazol-4-yl)methyl]-3- (M+H) 
(phenylmethyl)-1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-4-[(N.N-(dibutylamino))-sulfonyIJ-1 -[(1 H- m/z 535 

imidazol-4-yI)methylI-3-(phenylmethyl)-1 H-1 ,4- (M+H) 
benzodiazepine 

(R)-7-Chloro-4-(methanesulfonyl)-2,3,4,5-tetrahydro-1- m/z 432 

(1H-imldazol-4-ylmethyl)-3-(phenylmethyl)-1H- (M+H) 
pyrido[3,4-e]-1 ,4-diazepine 

1 .2,3.4-Tetrahydro-7-bromo-4-[(1 H-imidazol-4- m/z 460 

yl)methyl]-2-phenylmethyl-1 - (M+H) 
(methylsulfonyl)quinoxaline 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4- m/z 424 

ylmethyl)-3-(phenylmethyl)-4-((imidazol-4- (M+H) 
yl)methylsulfonyl)-1 H-1 ,4-benzodlazepine 

Following the above procedures, the following compounds may be made: 
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(R)-7-Cyano-2,3.4,5-tetrahydrD-1 -(1 H-lmidazol-4-ylmethyl)-3.((2- 
thi nyl)methyI)-4-(propylsuIfonyl)-1H-1.4-benzodiaz pine 
(R)-7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-imjdazol-4-ylmethyl).3.((2- 
5 thienyl)methyl)-4-((2-thienyI)-sulfonyl)-1H.1,4-ben2odiazGpjne 
(R)-7-Cyano-2,3,4.5-tetrahydro- 1 -(1 H-jmidazol-4-yimethyl)-3. 

(phenylmethyl)-4-((3^methylthioprppyl)-sulfonyl)-lH-1.4-ben2odia2epine 
(R)-7-Cyano-2.3.4,5-tetrahydro-1-(1H-imjda2ol-4.ylmethyl)-3. 

(phenylmethyl)-4-(((3-methylthioxo)-propyI).sulfonyl).l H-1 ,4- 
3 benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmidazol-4-ylmethyI)-3- 

(phenyimethyl)-4.(((3-mGthylsulfonyl)-propyl)-sulfonyl)-1H-1,4. 
benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3. 
(phenylmetHyl)-^.((2-memylpropyl)^sQif6^ 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-(cyclopentylsuIfonyl).1 H-1 ,4-benzodia2epine 
(R)-7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 

(phenylmethyl)-4-((4,4.4-trifluorobutyl)-sulfonyl).1H-1.4-ben2odiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-yimethyl)-3- 
(phenylmethyl).4-((phenylmethyI)-sulfonyl)-l H-1 ,4-benzodiazepine 
(R)-7-Cyano-2.3.4.5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3. 

(phenylmetfiyl)-4.[f2-{5-(N-ben2oyl)-amlnomethyl)-tliienyl]-sulfonyl]-1 H- 1 ,4- 
benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazoM-ylmethyl)-3- 

(phenylmethyl)-4-I[2-(1-(3-chloro-5-methyl-pyridin-2-yl))-pyrrolyl]-sulfonyl]. 
1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3. 

(phenylmethyl)-4-((4.carboxyphenyl)-sulfonyl)-lH.1,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmetiiyl)-3- 
(phenylmetliyl)-4-[((3-methyl-1 .2,4-oxadiazol-5-yl)-phenyl)-sulfonyl]-1 H-l ,4- 
benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 

(phenylmethyl)-4-((2,5-dimethoxyphenyl).sulfonyl)-1H-1.4-ben2odiazepine 
{R)-7-Cyano-4-I(N-tetrahydroquinolinyl)sulfonyl]- 

1 -[(1 H-imida2ol-4-yl)methyl]-3-(phenylmethyl)-1 H-1 ,4.benzodia2epine 
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(R)-7-Cyano-4-({N,N-bis-(1 -(2-m thylpropyl)amino]-sulfonyl]-1 -[(1 H-imidazol- 
4-yl)methyl]-3-(ph nylm thyl)-1H-1,4-benzodlaz pine 

(R)-7-Cyano-4-[(N-methyl-N-phenyl)amlnosuIfonyl]-1-[(lH-imida2ol-4- 
yl)methyl]-3-(phenylmethyl)-1 H-1 .4-ben2odiazepine 
5 (R)-7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(2-(2,6- 
dimethylphenyl)-ethyl)-4-(methylsulfonyl).l H-1 ,4-ben2odia2eplne 
(R)-7-Cyano-2,3,4,5-tGtrahydro- 1 -(1 -(N-phthalimldoethyl)-lmidazol-5- 
ylmethyl)-3-{phenylmethyl)-4-(methyteulfonyl)-l H-1 ,4-benzodiazepine - 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-I(2-(N.N-dimethylamino)-ethyI)-imidazol-5- 
0 ylmethyl].3-(phenylmethyl)-4-(methylsulfony()-1 H-1 ,4-benzodla2eplne 

(R)-7.Cyano-2,3,4,5-tetrahydro-1-[(2-aminoethyl)-imida2ol-5-ylmethyI]-3- 
(phenylmethyl)-4-(methylsulfonyl)-1 H-1 .4-ben2odiazeplne 

(B)-7-Broroo-4-(m©thanesulfony!)-2,3,4,5rtetrahydro-1r[(lHTimidazol-4- 
ylmethyl)-3-(phenylmethyl)-1 H-thieno[2,3-e]-1 .4-dia2epine 

» (R)-7-Bromo-4-(methanesulfonyT)-C3,4,5-tetrahydro-1 
ylmethyl)-3-(phenyImethyl)-1 H-thieno[3,2-e]-1 ,4-dia2epjne 
(R)-4-(methanesulfonyl)-2,3,4,5-tetrahydro-1-[(1H-imida2ol-4-ylmethyl)-3- 
(phenylmethyl}-1 H-8-oxo-pyrimidino[4,5-e]-1 ,4-dia2epine 
(R)-7-Cyano-2.3,4,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-3-((4-(2- 

methoxyethoxy)-phenyl)methyl)-4-(phenylsulfonyl)-1H-1,4-ben2odiazepine 
(R)-7-Cyano-2.3,4,5-tetrahydrD-1 -(1 H-imldazol-4-ylmethyl)-3-((4-(2- 

(dimethyiamino)-ethoxy)-phenyl)methyl)-4-(phenylsulfonyl)-1 H-1 ,4- 
ben2odia2epine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmfda2ol-4-ylsulfonyl)-3- 
(phenylmethyl)-4-(methylsulfonyl)-1 H-1 .4-ben2odia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida20i-4-ylsuifonyl)-3- 
(phenylmethyl)-4-(propylsulfonyl)-1 H-1 ,4-benzodia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-im jda2ol-4-ylsulfonyl)-3- 
(phenylmethyl)-4-(phenylsulfonyl)-1 H-1 .4-ben2odia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imlda2ol-4-ylsulfonyl)-3- 
(phenylmethyl)-4-(2-thienylsulfonyl)-1 H-1 ,4-ben2odiazepine 
7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida20l-4-ylmethyl)-3-(R)-[(R)-l -phenyl- 
ethylJ-4-(methylsulfonyl)-1 H-1 ,4-ben2odia2epine 

7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-lmida2ol-4-ylmethyl)-3-(R).((R)-i -phenyl- 
ethyl}-4-(propylsulfonyl)-1 H-1 ,4-benzodia2epjne 

7-Cyano-2,3,4,5-tetrahydro-1 -{1 H-imida2ol-4-ylmGthyl)-3-(R)-[(R).i -phenyl- 
ethyI]-4-(phenylsulfonyI)-1 H-1 ,4-ben2odia2epine 
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7-Cyano.2,3.4.5-t trahydro-1 -(1 H-imida20l^.ylmethyl)-3-(R)-[(R)-i -phenyl- 
ethyq-4.((2-thjenyl)-sulfonyO-1 H-1 ,4-benzodiazepine 
7-Cyano-2.3.4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3-(S)-I(R)- 1 -phenyl- 
ethy IH.(methylsulfonyl)-l H-1 ,4-benzodia2epjne 

5 7-Cyano.2.3,4,5-tetrahydro-1.(1H-imidazoM-ylmethyl)-3-(S)-((R)-l.pheny|. 
GthylJ-4.{propylsulfonyl)-1 H-1 .4-benzodia2epine 

7-Cyano.2,3.4,5.tGtrahydro-1 -(1 H-imjda2ol-4-ylmethyl)-3-(S)-((R).l -phenyl- 
ethyl]-4-(phenylsulfonyf)-1 H-1 .4-benzodia2epine 

7-Cyano-2.3,4.5-tetrahydro-1-(1H-jmjdazol-4-ylmethyl)-3-(S)-[(R).l.phenyJ- 
10 ethyl]-4-((2-thienyl).sulfonyl)-1 H-1 .4-benzodiazeplne 

7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imldazol-4-ylmethyf)-3-(R)-f(S).1 -phenyl- 
Gthyl]-4-(methylsulfonyl)-1 H-1 ,4-benzodiazepine 

7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethy»)-3-(R)-[(S)-1 
ethyl]-4-{propylsulfonyl)-1 H-1 ,4-benzodiazepinG 
15 7-Cyaho-2,3T43-titrahydro-l-(1H-i^^^^^ 

ethyl]-4-(phenylsulfonyl)-l H-1 .4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(R)-[(S)-l -phenyl- 
ethylH-((2-thienyl)-sulfonyl)-1 H-1 ,4-benzodiazepine 
7.Cyano-2.3,4,5-tetrahydrD-1 -(1 H-imidazol-4-ylmethyl)-3-(S)-[(S)-1 -phenyl- 
20 ethylH-(methylsulfonyl)-1H-1,4-benzodiazepino 

7-Cyano-2.3,4,5-tetrahydro-1-(1H-imidazol^ylmethy!)-3-(S)-[(S)-1-pheny|. 
ethyl]-4-(propyl8ulfonyl)-1 H-1 ,4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylnfiethyl)-3-(S)-[(S)-1-phenyl- 
ethyl]-4-(phenylsulfonyl)-1 H-1 ,4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmidazol-4-ylmethyl).3-(S)-[(S)-1 -phenyl- 
ethylJ-4-({2-thienyl)-sulfonyI)-1 H-1 .4-benzodiazeplne 

7.Cyano-2,3.4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(R)-((R). 
phenylcyclopropyl)«4-(methylsulfonyl).1 H-1 ,4-benzodlazepine 
7-Cyano-2,3,4,5-tetrahydro-1 -( 1 H-imidazol-4.ylmethyI)-3-{R).I(R). 
3 0 phenylcyclopropyl)-4-(propylsulfonyl)-l H-1 .4-benzodiazepine 
7-Cyano-2.3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(R)-((R)- 
phenylcyclopropyl)-4-(phenylsulfonyl)-1 H-1 .4-benzodiazGpine 
7-Cyano-2.3,4,5-tetrahydro-1-(1H-imjdazol-4-ylmethyl)-3-(R)-((R)- 

phenylcyclopropyl)-4-((2-thienyl)-sulfonyl)-1H-1,4-benzodiazepine 
3 5 7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-3-(R)-((S). 
phenylcyclopropyl)-4-(methylsulfonyl)-l H-l ,4-benzodiazepine 



25 
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7-Cyano-2,3.4.5-tetrahydrD-1 -(1 H-lmida2ol-4-ylmethyl)-3-(R)-[(S)- 
phenylcyclopropyI)-4-(propylsulfonyl)-1 H-1 .4-benzodia2 pine 
7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3-(R).[(S)- 
phenylcyclopropyl)-4-(phenylsulfonyl)-1 H-1 .4-benzodjazepine 
5 7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyr)-3-(R)-[(S)- 
phenylcyclopropyl)-4-((2-thlenyl)-sulfonyl)-1H-1,4-benzodiazepine 
7-Cyano-2,3,4,5-tetrahydrD-1 -(1 H-imidazol-4-ylmethyl).3-(S)-f(R)- 

phenylcyclopropyl)-4-(met hylsutfony |)-l H-t .4-henzodiazepine 

7-Cyano-2.3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(S)-((R)- 
10 phenyIcyclopropyO-4-(propylsulfonyI)-l H-1 ,4-benzodiazepine 

7-Cyano-2,3,4.5-tetrahydro-1 -( 1 H-imidazol-4-yimethyl)-3-{S)-f(R)- 
phenylcyclopropyl).4-(phenylsuIfonyl)-1 H-1 ,4-benzodiazepine 
7-Gyano=2,3,4,5^tetrahydro-1-(1H^i!T!!da2o!-4-y!rnethyl)-3-(S)-[{R)- 

„ PhenylcyclopropyI)-4.((2-tWenyl)-sulfonyl)-1 H-2 .4-benzodia^epine 

15 7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imlda2ol-4-ylmethyl)-3-7S)-((S)- 
phenylcyclopropyl).4-(methylsulfonyl)-1 H-1 .4-benzodfazepine 

7-Cyano-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)-3-(S).[(S)- 
phenylcyclopropyl)-4-(propylsulfonyl)-1 H-1 ,4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(S)-[(S)- 
2 0 phenylcyclopropyl)-4-(phenylsulfonyl)-1 H-1 .4-benzodiazepine 
7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(S)-[{S)- 

phenylcyclopropyl)-4-((2.thlenyl)-sulfonyl)-1H-1 ,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-3. 

(phenylmethyl)-4-[(2-(5-(pyridin-2-yi))-thienyl)-sulfonyl])-1 H-1 .4- 
25 benzodiazepine 

(R)-7.Cyano-2,3.4,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-3. 
(phenylmethyl)-4-[(2.(5-(1 ,2-isoxazol-3-yl))-thienyl)-sulfonyl])-1 H-l .4- 
benzodiazepine 

(R).7-Cyano-2,3,4,5-tetrahydro-1 -(3-(1 H-imidazol-2-yl)-propyl)-3- 
3 0 (phenylmethyl)-4-(phenylsulfonyl)-1 H-1 .4-benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(3-( 1 H-imidazol-2-yl)-propyl)-3- 
(phenylmethyl)-4-(methylsulfonyl)-l H-1 ,4.benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1-(3-(1H-imidazol-2-yl)-propyI)-3- 
(phenylmethyl)-4-(propylsulfonyl)-1 H-1, 4-benzodiazepine 
3 5 (R)-7-Cyano-2,3,4,5-tetraliydro-1 -(3-(1 H-in)idazol-2-yl)-propyl)-3- 
(phenylmet»iyI)-4-{(2-thienyl)-sulfonyI)-1 H-1 ,4-benzodiazepine 
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(R)-7-Cyano-2.3,4,5-t trahydro-1-(2-(1H-imldazol-2-yl)-ethylsulfonyl)-3. 
(phenylmethyl)-4-(phenylsulfonyr)-1 H-1 ,4-benzodiazepine 

(R)-7.Cyano-2.3.4.5-tetrahydro-1-(2-(1H-imidazol-2-yl)^thylsuIfonyI)-3. 
(phenylmethyl)-4-(methylsulfonyl)-1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-2,3.4,5-tetrahydro-1-(2-(1H-imidazol-2-yl).ethylsuffony().3- 
(phenylmethyl)-4-(propylsulfonyI)-1 H-1 .4-ben2odlazepine 

(R)-7-Cyano-2,3,4.5-tetrahydro-1.(2-(1H-imidazo|.2-yl).ethylsulfonyl).3. 
(phenylmethyl)-4-((2.thienyI)-suIfonyl)-1 H-1 ,4-ben2odiazepine 
(R)-7-Cyano-2.3.4,5-tetrahydro-1 -(1 H-imidazoM-ylmethyO-S- 

(phenyimethyl).4-((1.oxoethyl)-amino)-1H.1,4-benzodia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3. 
(phenylmethyl)-4-(methanesulfonylamino)-1 H-1 ,4-ben2odiazepine 
(R)-7-Cyano-2,3,4.5-tetrahydro-1 -( 1 H-imida2p|.4-yimethyl)-3- 
(phenylmethyl)-4-(phenylsulfonylamino).1 H-1 ,4-benzodiazepine 
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What is claimed: 



1 . A compound of the fomiula 

f, 



,6 E»7,X^N-^ 



Ss— T,-V— N / N-Z-r" ' 

»1 dZ >3 



R^R5 



R^R^R'" 



w 

r\r=^,r3 



R^RS 



A »• 

<5^R,.S3-T,-y-'^f^N-2-R« and 

m ^7 



r\r^r=' 



a; 



R 



<5^Rr-Ss-TrV-N N-Z-R 

r\r^,r^ 



their enantiom rs, diast reom rs, and phamnaceutically acceptable salts, 
prodrugs and solvates thereof inhibit famesyl protein transferase which is an 
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enzyme Involved In ras oncogene expression. In fomiulas l-IV and 
throughout their specification, the above symbols are defined as follows: 
m, n, r, s and t are 0 or 1 ; 
p is 0, 1 or 2; 

5 V W and X are selected from the group consisting of oxygen, hydrogen R ^ 

R'^orR'^; — — — ' — ■ — ^ ^ » . » 

C^"^®^''® ^Q'®g*ecl from the group consi sting of pHR ^Jo^ SO3, CO, 
CO2. 0. NRlorsOgNR^"", CONr12 ~ ""''^^'^'^ 

" " II 

—C— / —C-N— , —N-C— / — NSO2- / 

o R« 

10 - or Z may be absent; 

Rf R7 r9 rIO, r11, r12 r13 r14 r15 r16 r17 r18 r19 r20 r21 
r22, r24 r25 r26 r27 r28 r29 r30, r31 ;r32,r33, r"34;r35 r36 ' 
R , and r3® are selected from the group consisting of hydrogen, lower 
alkyi, substituted alkyl, aryl, or substituted aryl; 

15 R^. r5 are selected from the group consisting of hydrogen, halo, nitro. cyano 
and U-R*^"^; 

U is selected from the group consisting of sulfur, oxygen, Nr24 co SO 
SO2. COg. NR25c02^. Nr26coNR27, NR28s02. NRSSsOgNR^O 
SOgNR^I. Nr32co. CONr33. POgR^^ and PO^R^ or U is absent; 

20 R , r2, and R^ are selected from the group consisting of hydrogen, alkyl. 
alkoxycarbonyl. substituted alkyl, alkenyl, substituted alkenyl. alkynyl. 
substituted alkynyl. aralkyi, cycloalkyl. aryl. substituted aryl, heterocyclo. 
substituted heterocyclo. cyano, carboxy, carbamyl (e.g. CONHj) or 
substituted carbamyl further selected from CONH alkyl. CONH aryl. CONH 

IS aralkyi or cases where there are two substituents on the nitrogen selected 
f?Qrn alkyl. aryl or aralkyi; 

VB^ and R are selected from the group consisting of hydrogen, alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
aralkyi , cycloalkyl. aryl, substituted aryl, heterocyclo, substituted heterocyclo; 
0 Any twoof R\ R^, and R"^ can be joined to fonm a cycloalkyl group; 
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R. S and T are s lected from tfae^up consisting of/CHgi^and 
CH(CH2)pQ wh rein Q i^NR^^R^, 0R38, or CN; anS^ 

A, B, C and D are carbon, oxygen, sulfur or nitrogen, 
witii the provisos that 

1 . When m is zero then V and W are not both oxygen or 

2. W and X together can be oxygen only if Z is either absent. O, NR^O, 
II 

— fsl-C — r or — N-SOg— 
CHr9, R'^ ii5 



in formulas I and II. and V and X together can be oxygen only If Y is O, NR^O, 
II 

— N-C — / or — N-SOa— 

• 23 *°"""'as Mi and IV or 

10 3. f{^>i may be hydrogen except when U is SO. SOp. Nr25cOj> or 

Nr28s02 , o7 - - - - ^ - - 2 

4. R may be hydrogen except when Z is SOg, COg, or 



V 
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2. The compound of claim 1 wherein the compound is selected 
from the group consisting of 




OR 



wo 97/30992 




PCT/US97/02920 



Wherein m is zero and ABCO is a carbocyclic ring. 

6. The compound of claim 5 wherein the carbocyclic ring is 

benzo. 

7. A compound of claim 1 selected from the group consisting of; 
2,3.4.5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(1 -naphthalenylcarbonyl)- 
1 H-1 ,4-benzodtazepine, hydrochloride; 
8-Chloro-2,3,4,5-tetrahydro-1 -( 1 H-imidazol-4-ylmethyl)-4-(l - 
naphthalenylcarbonyl)-1 H-1 .4-benzodiazepine, hydrochloride; 

1 .2.3.4- tetrahydro-4-[(3H-imldazol-4-yl) methyl j-1-(naphthalen-1- 
ylcarbonyI)quinoxaline, dihydrochloride; 

2.3.4.5- Tetrahydro-4-(1 H-imidazol-4-yl-methyl)-1 -(1 -1 - 
naphthalenylcarbonyl)-1H-1 ,4.benzodiaz6pine, dihydrochloride; 
2,3r4,5-Tetraliydro-1 -(1 H4midaz6l-4-yl-m 
naphthalenylcarbonyl)-1 -H-1 ,4-benzodiazepine, hydrochloride; 
2,3.4,5-Tetrahydro-4-(1 -naphthalenylcarbonyl)-1 -[[1 -(phenylmethyl)-l H- 
imidazoI-5-yl]methylJ-1H-1 .4.benzodlazepine, hydrochloride: 
2,3,4,5-Tetrahydro-(1 H-imida2ol-4-yl-methyl)-4-(1 -naphthalenylsulfonyl)- 1 H- 
1, 4-benzodiazepine, hydrochloride; 

(S)-2,3,4.5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-3-[2.(methylthio)ethyI]-4- 
(1 -naphthalenylcariaonyl)-1 H-1 ,4-benzodiazepine, hydrochloride; 
2,3,4,5-Tetrahydro- 1 -(1 H-imidazol-4-yl-methyl)-N-methyl-N-phenyl-4H-1 ,4- 
benzodiazepine-4-carboxamide, hydrochloride; 

2-[2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-yl-methyI)-1 H-1 ,4-benzodiazepin-4- 
yl]sulfonyl]benzolc acid, methyl ester, hydrochloride; 
7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4.(l - 
naphthalenylcarbonyl).1 H-1 ,4-benzodiazepine, hydrochloride; 
2,3,4,5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-4-(1- 

naphthalenenylcart>onyI)-7-pheny|.1 H-1 ,4-benzodiazepine, hydrochloride; 

2.3.4,5-Tetrahydro-1-(1H-imidazol-2-ylmethyl).4-(1.naphthalenylcarbonyl)- 
1 H-1 ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1 -f3-( 1 H-imidazol-2-yl)propyl]-4-(1 - 

naphthalenylcart3onyl)-1 H-1 ,4-benzodiazepine, dihydrochloride; 

1 -f3-Amino-3-{1 H-imidazol-2-yl)propyl]-2,3,4,5-tetrahydro-4-(l - 

naphthalenylcarix>nyl)-1H-1 ,4-benzodiazeplne, trihydrochloride; 
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2,3.4,6-Tetfahydro-1 -(1 H-lmidazol-4-ylmethyl)-3-methyl-4-(l - 
napthalenylcarbonyl)-i H-1 .4-ben2odia2epine, hydrochloride; 

(S).2,3.4,5-Tetrahydro.1-(lH.imida2ol-4.ylmethyO-3-[2-Kmethylthlo)ethyn-^ 
(1 -naphlhalenylmethyl)-l H-l ,4-benzodiazeplne. hydrochloride; 

) 2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylniethyl)-9-methyl-4-(l. 

naphthalenylcarbonyl).l H-1 .4-benzodia2epine. dihydrochloride; 

2,3,4,5-Tetrahydro-4-{1 H-imida2ol-4-ylmethyl)-9-methyl-1 -(1 - 

naphthalenylcarbonyl)-1 H-1 .4-benzodia2epine. dihyrdochloride; 

1-a2-(2-Aminoethyl).1H-imidazol-4-yl]methyl]-2,3,4,5.tetrahydro^-{1- 
naphthalenylcarbonyl)-l H-1 .4-ben2odia2epine. trfhydrochloride; 
1 -[[2-Aminoinethyl).l H-imida2ol-4-yl]methyl].2,3,4,5-tetrahydro-4-(l - 
naphthalenylcarbonyl)-l H-1 .4-ben2odia2eplne, trfhydrochloride; 
N-[2,3,4,5-Tetfahydro-1-(1H-imida2ol-4-ylmethyl)-4.(l- 

naphthalenylcarbonyl).lH.1.4-ben2odia2epln-8-yl]acetaniide, 
dihydrochlorider ' - - - . _ . ' _ 

2,3,4.5.Tetrahydro-1-(1H-imida2ol-4-ylmethyI)-4-(1.naphthalenylcarbonyl). 
1H-pyrido[2,3-o]-1 ,4-diazepine, trihydrochloride; 

2,3.4,5-Tetrahydro-1 -(1 H-imldazoM-ylmethylH-d -naphthalenylcarbonyl)- 
1 H-naphtho[2,3-e]-1,4-dia2epjne, dihydrochloride; 

2.3.4.5-Tetrahydro-1 -(1 H.imidazol-4-ylmethyl)-4-(1 -naphthalenylcarbonyl)- 
8-nltro-1 H-1 ,4-ben2odia2epine, dihydrochloride; 

2.3.4,5-Tetrahydro-1-(1H-imida20l-4-ylmethyl)-4-(1-naphthalenylcarbonyl)- 
8-amino- 1 H-1 ,4-ben2odla2epine, dihydrochloride; 

N-[2,3.4.5-Tetrahydro.1-(1H-imida2ol-4-ylmethyl)-4-(1- 
naphthalenylcart3onyl)-1 H-1 .4-benzodia2epln-8-ylJbenzamide. 
dihydrochloride; 

N-[2,3,4,5-Tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-4.{l - 

naphthalenylcarbonyl)-1H-1.4-ben2odla2epin-8-ylJcyclohexanamlde. 
dihydrochloride; 

2,3,4,5-Tetrahydro-1-[2-(1H-imida2o|.4-yl)ethyl].4-(1-naphthalenylcarbonyl)- 
1H-1,4-benzodia2epine. dihydrochloride; 

2.3.4.5-Tetrahydro.1-[2-(1H-imidazol-4-yl)ethyl]-4-{1.naphthalenylcarbonyl)- 
7-phenyl-1H-1 ,4-ben2odlazepine, dihydrochloride; 

7-Bromo-2,3,4.5-tetrahydro-1 .[2-(1 H-imldazol-4.yl)ethyl]-4-(l - 

naphthalenylcari3onyl)-1 H-1 ,4-ben20diazeplne, dihydrochloride; 

1 -[[1 -(2-Aminoethyl)-1 H-imida2ol-5-yl]methyl].2,3,4.5-tetrahydro.4-(l - 

naphthalenylcarbonyl)-7-phenyl-1 H-1 ,4-ben2odlazepine, trihydrochloride; 
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2.3.4.5-Tetrahydro-1-(lH-imidazol^ylmethyl)-7-phenyl-1H-1 4- 
b nzodiaz pine-4-carboxylic acid, ph nylmethyl ester; 

2.3.4,5-Tetrahydro-1 -(1 H-imida2o|.4-ylmethyl)-7^jhenyM.f2- 
(tnfluoromethoxy)ben2oyf]-1 H-1 ,4-benzodia2epine- 
5 1 .2.3.5-Tetrahydro-1.(l H-imidazoM-ylmethyO-N-methyl-NJ-diphenyMH. 
i.4-ben2odiazeplne-4-carboxamide. dihydrochloride- 
2.34.5.-Tetrahydro-1.(1H-fm.dazoM-y^^^^ 

7-(1.f.pend.ny.suIfony,).lH-1.^^^^ monof.y^rocJn,e; 
2.3.45-Tetrahydro-1.(1H-imJdazo|.4.ylmeth^ 
0 7.pyr,d.n.2.yl-1H-1.4.benzodiazepine. trihydrochloride- 

7-(2-Furanyl)-2.3.4.5-tetrahydro-1 -(1 H-imlda2oM-ylmethyl)-4-(i - 
naphthalenylcarbonyl)-1 H-1 .4-ben2odia2eplne. dihydrochloride- 

7-(2.th.enyl).lH.1.4.benzodia2epine, dihydrochloride- ' 
2rMT5.Tetrahydro-1-n^^^^^^^^ 

7-(4.pynd.nyl).lH.1.4.ben2odia2epine. trihydrochloride- 
2,3.4,5-Tetrahydro-1-[3-(1H.|mida20|.2-yl)propyl].4.(1. 

dihydrochloride; 

7- Bromo-2.3,4,5-tetrahydro-4.(1H.imidazol-4-ylrnethyl)-l.(i. 

naphthalenylcarbonyl)-1H.1.4.ber«odiazeplne, dihydrochloride: 

8- Chloro-2,3,4,5-tetrahydro-4-(1 H-lmidazoM-ylmethyl)-! -(1 - 

naphthaIenylcart.onyl)-lH.1.4-benzodiazepine. dihydrochloride; 

7-phenyMH.1.4.ben2odiazepine. hydrochloride; 

2,3.4,5-Tetrahydro.1.4-bis(1H-imidazol^.ylmethyl).7.pheny|.1H-1 4- 
benzodiazepine, dihydrochloride; 

pnenyl-l H-1 ,4-benzodia2epine. trifluoroacetate; 
2.3,4.5-Tetrahydro.1 -(1 H-imidazol-4-ylmethyl)-7.methoxy.4-(1 - 
naphthalenyIcarbonyl).lH-1.4-benzodlazepine. dihydrochloride; 

1H14h .^^^^ 

1 H-l ,4-benzodiazepine-7-carboxylic acid, dihydrochloride- 

2.3.45.Tetmhydro.1.(1H.imidazol-5-ylmethyl).4-(1-naphthalenylca*^^^^^ 
7.cyclohexy|.lH.1 .4-ben2odiazepine. 2.5 hydrochloride; 

7.Butyl-2,3.4.5-tetrahydro.1.(1H.imidazol-4.ylmethyl)-4.(l- 
naphthalenylcart5onyl)-1H-1.4.b nzodiazepine, dihydrochloride- 
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1 -[[2-(2-Amino thyl)-1 H-imidazol-4-yl]methyl]-2.3,4.5-tetrahydro-4-( 1 - 
naphthalenylcarbonyl)-7-ph nyl-1 H-1 .4-benzodiazeplne. trihydrochloride; 
1 -[f2-(Aminomethyl)-l H-imidazol-4-yl)methyl]-2,3,4,5-tetrahydro-4-(1 - 
naphthalenylcarbonyl)-7-phenyl-1 H-1 .4.ben2odjazeplne. trihydrochloride; 

2,3.4,5-Tetrahydro-1-(lH.imidazoM-ylmethyI)-4-(1-naphthalenylcarbonyl)- 
8-fN,N-bis(pheny|.methyl)amino]-l H-1 .4-benzodjazeplne, trihydrochloride; 
N-[2,3,4,5-Tetrahydro-1 -(1 H-imida2ol-4-yl-methyl)-4-(l . 
naphthalenylcarbonyl)-l H-1 .4-ben2odiazepin-8- 
yOphenylsulfonamide.dlhydrochloride; 
N-Pheny|.2,3.4,5-tetrahydro-1 -(1 H.imidazol-4-y|.methyl)-4-(l - 
naphthalenyIcarbonyl)-1 H-1 .4-benzo-dla2epine-7-carboxamlde, 
dihydrochloride; 

N-[2,3.4.5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(1 - 
naphthaiehylca7i>dnyl)-1 H-1 ,4-5en2odia2^^ 
dihydrochloride;. _ , _ _ 

N-[2,3,4,5-Tetrahydro-1 -(1 H-tmida2bt-4-ylmethyl}-4-(l. 

naphthalenylcart>onyl)-1 H-1 ,4-ben2odlazepin.8.yl]-4-methylben2amfde. 
dihydrochloride; 

3-Chloro-N.(2,3.4,5-tetrahydro- 1 -( 1 H-imidazol-4-yl-methyl)-4-(1 - 
naphthalenylcarbonyl)-1 H-1 .4-ben2o-dia2epln-8-yl]ben2amlde, 
dihydrochloride; 

7-Bromo-2,3.4,5.-tetrahydro-1-{[2-I(dimethylamino)-methyl].1H-imida20l-4- 
yl)methyl]-4-(1 -naphthalenylcarbonyl)-1 H-1 ,4-ben2odiazepine, 
dihydrochloride; 

7-(4-Chlorophenyl)-2,3,4,5-tetrahydro-1.(1H-lmida2ol-4-ylmethyl)-4-(1. 
naphthalenylcarbonyl)-1 H-1 ,4-ben2odia2epcne, dihydrochloride; 

7-(3-Aminophenyl)-2.3,4,5-tetrahydro-1-(1H-imida20l-4-ylmethyl)-4.(1- 
naphthalenylcariaonyl)-! H-1 .4-ben2odia2epine, trihydrochloride; 
1 -Methyl-N-(2,3,4,5-tetrahydro-1 -(1 H-imlda2ol-4-ylmethyl)-4-(l - 
naphthalenylcarbonyl)-1 H-1 ,4-ben2odla2epin-8-yl]-1 H-pyrrole-2- 
carboxamide, trihydrochloride; 

N-{2,3,4,5-Tetrahydro-1-(1H-imlda2ol-4-ylinethyl)-4-(1- 

naphthalenylcarbonyl)-1H-1,4-ben2odia2epin-8-yl]-3-furancari3oxamide. 
dihydrochloride; 

7-(3-Chlorophenyl)-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(l - 
naphthalenylcarbonyl)-1 H-1 ,4-ben2odia2epine, dihydrochloride: 
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2-M thyl-N-[2,3,4,5-tetrahydro-l-(1H-imidazol-4-ylmethyl)-4-(l. 
naphthal nylcarbonyl)-1H-1.4.b nzodia2epin-8-yl]b nzamide. 
dih/drochloride; 

N-Phenyl-N'-[2.3.4.5-tetrahydro-1 -(1 H-imida2ol^-ylmethyl)^-(1 - 
i naphthalenylcarbonyl)-1 H-1 .4-ben2odla2epin-8-yl]urea, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazoM-ylmethyl).4-(1-naphthalenylcarbonyf)- 
7-{3-pyridinyl)-lH-1 ,4.ben2odlazepine. trihydrochloride; 

2,3.4,5-Tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-9-methoxy-4-(l - 
naphthalenylcarbonyl)-! H-1 .4-dia2epine, dihydrochloride; 

2,3.4.5-Tetrahydro-1-(lH-ifnidazol-4.ylmethyl)-4-(1-naphthalenylcarbonyl)- 
7-phenyM H-pyrido[2,3-eJ.1 .4-dia2epine, trihydrochloride; 

(R)-2,3.4,5-Tetrahydro-1-(1H-imida2ol.4-ylmethyl)-3-[2-(methylthio)ethyl]-4. 
(1-naphthalenyl.carbonyl)-1H-1,4-benzodiazepine. hydrochloride; 

2,3.4.5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4.(1.naphthalenylcarbonyl)- 
3-(pfienylmethyl)-lH-T,4-benzbd = 

2,3.4,5-Tetrahydro-3-(2-hydroxyethyl)-1 -(1 H-imida2ol-4-ylmethyO-4-(i - 
naphthalenylcarbonyl)-! H-1 ,4-ben2odlazepine. trifluoroacetate; 

2,3.4.5-Tetrahydro-4-(1H-lmldazol-4-ylmethyl).3-[2-(methylthlo)ethyl]-4-(l- 
naphthalenylcafbonyI)-1H-1,4-ben2odiazepine. trifluoroacetate; 
{S)-2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(l- 
naphthalenylcarbonyl)-3-(phenylmethyl)-1 H-l ,4-benzodla2eplne. 
trifluoroacetate; 

4-Acetyl-7.bromo-2.3.4,5-tetrahydro.1 -(1 H-imldazoM-ylmethyO-S- 
(phenylmethyl)-l H-1 ,4.benzodiazepine, hydrochloride; 

2.3.4.5-Tetrahydro-4-(1H-imidazol-4-ylmethyl)-1-(l.naphthalenylcarbonyl)- 

3- {phenylmethyl).1H-1.4-benzodiazepine. 1.5 hydrochloride; 

7-Bromo-l,2,3,5-tetrahydro-1-(lH-imidazo|.4-ylmethyl)-3-(phenylmethyl)- 
4H-1 .4-benzodiazepine-4-cart)oxamide, trifluoroacetate; 

7-Bromo-2.3,4,5-tetrahydro.1-(1H-imidazo|.4-ylmethyl)-4-(methylsulfonyl)-3. 
(phenylmethyl)-l H-1 .4-benzodiazepine. hydrochloride; 

4- Acetyl-2,3.4,5-tetrahydro-1.(1H-imldazol-4-ylmethyl)-7-phenyl-3- 
(phenylmethyl)-l H-1 .4-benzodiazepine, trifluoroacetate; 

4-Acetyl-7-bromo-3-I(4-chlorophenyl)methyl]-2.3.4,5-tetrahydro-1-(lH- 
imidazol-4-ylmethyl)-1 H-1 , 4-benzodiazepine. dihydrochloride; 
4-Acetyl-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(phenylmethyl)-1 H- 
naphtho[2,3-e]-1 ,4-diazepine, monohydrochloride; 
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. N-Cyclohexyl-N'-[2,3,4.5-tetrahydro-1-(1H-imida2ol-4.yimethyl)-4-(l- 
naphthal nylcarbonyl)-lH-1.4-b nzodiazepin-S-ylJurea, dihydrochloride; 
2,3,4,5-T trahydro-1 -(1 H-imida2ol-4-ylmethyl)-4-(methylsulfonyl)-3- 
(phenylmethyl)-l H-naphtho[2.3-e]-1 .4-dia2epine, monohydrochloride; 
2,2-Dimethy|.N-[2.3,4,5-tetrahydro-1-(1 H-imida2of-4-ylmethyl)-4-(1 - 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepin-8-ylJpropanamlde, 
dihydrochloride; 

2.3,4.5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(1 -naphthalenylsulfonyl)-?- 
phenyl-1 H-1 ,4-ben2odia2epine, monohydrochloride; 
4-Acetyl-7-bromo-2,3,4,5-tetrahydro-1 -( 1 H-imida2ol-4-ylmethyl)-3-(2- 
naphthalenylmethyl)-1 H-1 ,4-benzodia2eplne. dihydrochloride; 
4-Acetyl-7-bromo-2,3,4.5-tetrahydro-1 -(1 H-imlda2ol-4-ylmethyl)-3-(l - 
naphthalenylmethyl)-1H-1,4-benzodla2epine, dihydrochloride; 
7-(2-Chlorophenyl)-2,3,4.5-tetrahydro-1 -(1 H.|midazol-4-ylmethyl)-4-(1 - 
naphthalenylcarbonyl)-1H-i^4=benzodia2epiner dihydrochloride; 
2.3,4.5-Tetrahydro-1 -(1 H-iniidazoM-ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepine. monohydrochloride; 

1 -Methyl-N-[2,3,4,5-tetrahydro-1 -(1 H-imldazol-4-ylniethyl)-4-(1 > 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepin-8-yl]-2- 
piperidinecarboxamide, trihydrochloride; 
N-[2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(l - 
naphthalenylcarbonyl)-1 H-1 .4-benzodlazepln-8-yl]-4- 
morphoiinecarboxamide, dihydrochloride; 
N-f2,3,4,5-Tetrahydro-1 -(1 H-lmidazol-4-ylmethyl).4-(1- 

naphthalenylcarbonyl)-1H-1,4-benzodlazepin-8-ylJ-3-methylbutanamlde. 
dihydrochloride; 

1.2.3.4- Tetrahydro-4-[(1H-lmlda2ol-4-yl) methyl]-1-(naphthalen-1- 
ylsulfonyl)quinoxaline, dihydrochloride; 

1 .2.3.5- Tetrahydro-1-(1 H-lmldazol-4-ylmethyl)-N,N,7-triphenyl-4H-1 ,4- 
benzodiazepine-4-carboxamlde, dihydrochloride; 

1 ,2,3,5-Tetrahydro-1 -(1 H-iniidazol-4-ylmethyl)-3-(phenylmethyl)-4H- 
naphtho(2,3-e]-1,4-dia2epine-4-carboxylic acid, methyl ester, 
monohydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-[(4-phenyl-1 ,2,3- 
thladlazol-5-yl)carbonyl]-1 H-1 .4-benzodiazeplne, trifluoroacetate; 



- 392 - 



wo 97/30992 




PCT/US97/02920 



8-([(Cyclohexylamino)carbonylJamlno]-2,3.4,5-tetrahydro-1-(1H-imidazol-4- 
ylmethyr)-3-(phenylmethyl)-1 H-1 .4-benzodlazepine-4-carboxylic acid.l .1 - 
dimethylethyl ester; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-8-[[(4- 

methylphenyl)sulfonylJamjnoJ-3-(phenylmethyl).1H-1,4-ben2odia2eplne-4- 
carboxylic acid, 1,1-dimethylethyiesten 

7-Bromo-1 ,2,3,4-tetrahydro-1 -(1 H-imjda2ol-4-ylmethyl)-3-(phenylmethyI)- 
5H-1 ,4-benzodiazepin-5-one, dihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-[1 -oxo-3.{1 - 
piperidlnyl)propyIJ-7-phenyM H-1 ,4.ben2odiazeplne, trihydrochloride; 
2,3.4,5-TetrahydfD-1 -(1 H-imidazol-4-ylmethyi)-7-phenyl-4-(4- 
quinolinylcarbonyl)-1 H-1 ,4-benzodiazepine, trihydrochloride; 

4-[(5-Bromo-3-pyridinyl)carbonyl]-2,3,4,5-tetrahydro-1-(1H-imidazol-4- 
y!nriethyl)-7-phenyi-1H-1,4-berizodiazepine, trihydrochloride; 
(S)et-[2-(Dimethyiamino)-i-oxo^-phenyJpropy!]-2,^ 
imidazol-4-ylmethyl)-7-phenyl-1 H-1 .4.benzodiazepine, trihydrochloride; 
2,3,4,5-Tetrahydro-4-[4-hydroxy-3-(4-morphonnyl-methyI)benzoyl]-1-(1H- 
lmldazo|.4-ylmethyl).7-phenyl-1 H-1 ,4-benzodiazeplne. trihydrochloride; 
(S)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-yfmethyl)-4-[(1 -methyl-2- 
pyrroIidinyl)carbonyl]-7-phenyl-1 H-1 ,4-benzodlazepine, trihydrochloride; 

2.3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl-4-[[2-{propylthio)-3- 
pyridlnyl]carbonyl]-1 H-1 ,4-benzodiazepine. trihydrochloride; 

4-[(2-Chloro-6-methyl-4-pyridinyl)carbonylJ-2,3.4,5-tetrahydro-1-(1H- 
imidazol-4-ylmethyl)-7-phenyl-1 H-1 .4-ben2odia2epine, trihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-lmldazol-4-ylmethyl)-7-phenyl-4-[[2-(phenylthio)-3- 
pyridlnyl]cari3onyl]-1 H-1 .4-benzodlazepine, trihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazpl-4-ylmethyl)-4-[[2-(4-methylphenoxy)-3- 
pyridinylJcart>onyll-7-phenyl-1 H-1 .4-ben2odiazepine. trihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-[(2-methoxy-3- 
pyridinyl)carbonyl]-7.phenyl-1 H-1 ,4-benzodlazepine, trihydrochloride; 
2,3,4,5-Tetrahydro- 1 -( 1 H-imidazol-4-ylmethyl)-7-phenyl-4-[(6-phenyl-4- 
oxazolyl)cart5onyI}-1 H-1 ,4-benzodiazepine, dihydrochloride; 
4-AcetyI-2,3,4,5-tetrahydro-1 -( 1 H-imidazol-4-ylmethyI)-7-phenyl-1 H-l ,4- 
benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl-4-[(tetrahydro-3- 
furanyl)carbonyl>1 H-1 ,4-benzodia2epine. dihydrochloride; 
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2,3,4,5-Tetrahydro.1-(lH-imida2oM-ylmethyl)-4-[(2-methoxyethoxy)acetylJ- 
7-phenyMH-1,4-b nzodiaz pin , dihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imida20l-4-ylmethyl)-4-[4-(4. 
morpholinylnnethyl)ben2oyl]-7-ph nyJ-1 H-1 ,4-ben2odiazepfne. 
trihydrochtoride; 

2.3.4,5-Tetrahydro-1.(1H-imidazol-4-ylmethyl)-4.[4-(methylsuffonyl)ben2oylJ- 
7-phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-[1 -oxo-3- 
(phenylsulfonyJ)propyl].7.phenyM H-1 ,4.ben2odlazeplne. dihydrochloride; 
2,3,4,5-Tetrahydro-1-(lH.imidazol-4-ylmethyl)-7-phenyl-4.(3. 
pyridinylacetyl)-1 H-1 .4-benzodiazepine. trihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyO-7-phenyl-4-(2- 
quinoxalinylcarbonyl)-1 H-1 .4-benzodiazepine. tetrahydrochloride; 
2.3i4.5-T6trahydro-1 -(1 H.imidazol=4-yimeihyi7-4.(^^^^^^^^ 
PhtPyl-HJ ,4-b5nzodJazepjne, tdhydrochloride; 

4-[(2-Chloro.3.pyridinyl)carbonyl]-2.3,4.5-tetrahydro-1-(1H-lmldazol-4- 
ylmethyl)-7-phenyl-1 H-1 ,4-benzodiazepine, trihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-rmldazoM-ylmethyl)-7-phenyl-4-(3- 
pyridinylcarbonyl)-1 H-1 ,4-benzodia2epine, trihydrochloride; 

4-[(2.6-Dimethoxy-3-pyridinyl)carbony(]-2.3.4,5-tetrahydro-1-{1H-iniidaiol-4- 
ylmethyl)-7-phenyl-1 H-1 ,4-benzodiazepine, trihydrochloride; 

2,3.4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-(2- 
pyrazlnylcarbonyl)-1 H-1 ,4-benzodlazepine, tetrahydrochloride; 

4-(2-Ethoxybenzoyl)-2,3.4.5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl- 
1 H-1 .4-benzodiazepine, dihydrochloride; 

4-[3-(Dimethylamino)benzoyl]-2,3.4,5-tetrahydro.1-(1H-imidazol-4-ylmethyl)- 
7-phenyl-1 H-1 .4-benzodiazepine. trihydrochloride; 
2.3.4.5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-[(l - 
phenylcyclopropyl)carbonyl]-1H-1.4-benzodia2epine, dihydrochloride; 
4-[(Bicyclo[4.2.0]octa.1 ,3,5-trien-7-yl)carbonylJ-2,3.4,5-tetrahydro-1 -(1 H- 
lmidazol-4-ylmethyl)-7-phenyI-1 H-l ,4-ben20dta2epine, dihydrochloride; 

4-Benzoyf-2.3,4,5.tetrahydro-1 -(1 H-imidazol-4-ylmethyI)-7-phenyl-1 H-1 .4- 
benzodiazepine, dihydrochloride; 

4-(2-Chlorobenzoyl)-2.3.4,5-tetrahydro-1-(1H-imidazoM-ylmethyl).7-phenyl- 
1 H-1 ,4-benzodiazepine, dihydrochloride; 

4-(2.3-Dichlorobenzoyl)-2,3.4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 
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N-[2-ff2,3,4,5-Tetrahydro-1 -{ 1 H-inriidazol-4-ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodiazepin-4-yl]carbonyl]phenyl]-acetamid , dihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylm thyl)-4-(2-phenoxyben2oyl)-7- 
phenyl-1H-1,4-b nzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(2-methoxybenzoyl)-7- 
phenyl-1 H-1,4-benzodiazepine, dihydrochloride; 

4-{2,3-Dlmethoxybenzoyl)-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine. dihydrochloride; 

4-{2,4-Dimethoxyben2oyl)-2.3,4,5-tetrahydro-1-(1H.imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine. dihydrochloride; 

4-(2,5-Dimethoxybenzoyl)-2,3,4,5-tetrahydro-1-(lH-imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

4-(2,6-Dimethoxyben2oyl)-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyl)-7- 
phBnyr-1H-1,4-benzodjazepine, dihydrochloride; 

4-(2,3-Pihydrpxybenzoyl)-2,3,4,5-tetrahydrQr1-a 
phenyl-1H-1,4-benzodiazepine, dihydrochloride; 

4-ai . 1 '-BiphenylJ-2-ylcarbonyl)-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4- 

ylmethyl)-7-phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(2-methylbenzoyl)-7- 
phenyl-1H-1,4-benzodiazepine, dihydrochloride; 

4-(2,3-Dimethylbenzoyl)-2,3.4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodia2epine, dihydrochloride; 

4-(3-Cyanobenzoyl)-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl- 
1H-1,4-benzodiazepine, dihydrochloride; 

4-{3-Chloroben2oyJ)-2,3,4,5-tetrahydro-1 -( 1 H-imidazol-4-ylmethyl)-7-phenyl- 
1 H-1 .4-benzodisizepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(3-phenoxybenzoyl)-7- 
phenyl-1 H-1 .4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(3-methoxybenzoyl)-7- 
phenyl-1 H-1, 4-benzodiazepine. dihydrochloride; 

4-(3,4-Dimethoxyben2oyl)-2,3.4.5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine. dihydrochloride; 

4-(3,5-Dimethoxybenzoyl)-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7- 
phenyi-1 H-1 ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(3-methylbenzoyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 
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4-(1 .2-Dioxo-2.phenylethyl)-2.3.4.5.tetrahydro-1 -{1 H-imidazoM-ylmethyl)-?- 
phenyMH-1,4-b nzodiazepine, dihydrochloride; 

4-f(2.Ethoxy-1 -naphthalenyl)carbonyl]-2,3,4.5-tetrahydro-1 -(1 H-imidazoM- 
ylmethyl)-7-phGny|.lH-1.4-b nzodiazepine, dihydrochloride; 
5 2,3.4,5.Tetrahydro-1 .(1 H-imidazol-4.ylmethyI)-4-{2.naphthalenylcarbonyl)- 
7-phenyl-1H-1 ,4-benzodiazepine, dihydrochloride; 

4-(Fluorophenylacetyl)-2,3,4,5.tetrahydro-1-(1H-imlda20l-4-ylmethyl)-7. 
phenyl-1 H-1 ,4-benzodjazepine, dihydrochloride; 

4-(Diphenylacetyl).2,3.4,5-tetrahydro.1.(lH.|mjdazol-4-ylmethyl)-7-phenyl- 
1 H-1 ,4-benzodiazepine, dihydrochloride; 

2.3,4.5-Tetrahydro-4.(2.hydroxy-1-oxo-2-phenylpropyl)-l.(lH-lmidazol.4. 
ylmethyl)-7-pheny|.1 H-1 ,4.benzodlazepine, dihydrochloride; 

2^3.4.5-Tetrahydro-1 -(1 H-imidazoM.ylmethyl)-4-(1 H-indol-2-yIcarbonyl)-7- 
pheriyi-l H-l ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-TetrahydroJ •(JlH=imidazol=4-ylmethylM.(4 H=lndol.3.ylcarbonyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-4-(1 H.indol-5.ylcarbonyl)-7. 
phenyl-1 H-1 ,4-benzodiazeplne, dihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-4-[(1 -methyl- 1 H-indol-2- 
yl)carbonyl].7-phenyl-1H.1 ,4-benzodiazepine. dihydrochloride; 

4-(2-Benzofuranylcarbonyl)-2,3,4,5-tetrahydro-1.(1H-lmidazol-4-ylmethyl)-7. 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

2.3.4,5-Tetrahydro-1 -(1 H-imidazoI-4-ylmethyl)-7-phenyl-4-(3- 

pyridinylcarbonyl)-1 H-1 .4-benzodiazepine. N-oxide, dihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-(2- 

pyridinylcari5onyl)-1H-1 ,4-benzodiazepine, trihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-(2- 

quinolinylcarbonyl)-l H-1 .4-benzodiazeplne, trihydrochloride; 

2.3,4,5-Totrahydro-1 -(1 H-imjdazol-4-ylmethyl)-7-phenyl-4-(1 - 

isoquinolinyfcarbonyl)-1 H-1 .4-benzodlazepine, trihydrochloride; 

4.(3-Chloro-2.nitrobenzoyl)-2,3,4.5-tetrahydro-1-(1H-lmidazo|.4-ylmethyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imldazol-4-ylmethyl)-4-(2-njtrobenzoyl)-7-phenyl- 
1H-1 .4-benzodiazepine, dihydrochloride; 

2.3,4,5-Tetrahydro-1-{1H.imidazol-4-ylfnethyl)-4-(3-methoxy-2-nitrobenzoyI)- 
7-phenyl-1 H-1, 4-benzodiazepine, dihydrochlorid ; 
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2,3.4,5-T trahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(1 H-indol-4-ylcarbonyl)-7- 
phenyl-1 H-1 ,4-benzodiazepine, dihydrochloride; 

4-[(2,6-Dihydroxy-3-naphthalenyI)carbonyl]-2,3,4,5-tetrahydro-1-(1H- 
imida2oM-ylmethyl)-7-phenyl-1 H-1 ,4-ben2odia2epine, dihydrochloride; 
4-{1 H-Ben2imidazol-5-ylcarbonyl)-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4- 
ylmethyl)-7-phenyl-1H-1 ,4-benzodia2epine, trihydrochloride; 
4-(1 H-Ben20triazol-5-ylcarbonyl)-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4- 
ylmethyl)-7-phenyl-1 H-1 ,4-benzodjazepine, dihydrochloride; 
2,3.4.5-Tetrahydro-1 -(1 H-imida2ol-4-yImethyl)-4-[(4-methoxy-2- 
qulnolinyl)carbonyl]-7-phenyl-1 H-1 .4-benzodiazepine. trihydrochloride; 
N-[3-[[2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-1 H-1 ,4- 
benzodlazepin-4-yqcarbonyl]phenyl}-acetannide, dihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imldazol-4-ylmethyi)-4-(2-methyl-1 -oxo-2- 
phenylpropyl)-7-phenyl-1H^1,4-berizodiazepine, dihydrochloride; 
4-[2-(Dimethylamino)benzoylJt2,3.4,5-tetrahydLO-1-^^^ 
7-phenyl-1 H-1 .4-benzodiazepine. trihydrochloride; 

4-(3-Ethoxybenzoyl)-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl- 
1 H-1 ,4-benzodiazepine,dihydrochloride; 

2,3,4,5-Tetrahydro-4-(2-hydroxy[1 .1 '-bipheny!]-3-ylcarbonyl)-1 -(1 H-imidazol- 
4-ylmethyl)-7-phenyl-1 H-1, 4-benzodiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-4-[2-((2-hydroxyethyl)thio]benzoyl]-1-(lH-imidazol-4- 
ylmethyl)-7-phenyl-1 H-1 .4-benzodiazepine, dihydrochloride; 
2.3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-[(2-methoxy-1 - 
naphthalenyl)carbonyl]-7-phenyl-1 H-1 .4-ben2odiazepine, dihydrochloride; 

2,3,4,5-Tetrahydro-4-[(2-hydroxy-4-quinolinyl)-carfaonylJ-1-(lH-imidazol-4- 

ylniethyl)-7-phenyl-1 H-1 .4-benzodiazepine, dihydrochloride; 

2-I[2,3,4,5-Tetrahydro-1 -(1 H-imidazoi-4-ylmethyl)-7-phenyi-1 H-1 ,4- 

benzodiazepin-4-yl]cart3onyl]benzamide,dihydrochloride; 

N-( 1 , 1 -Dimethylethyl)-2-([2,3,4,5-tetrahydro-1 -(1 H-lmidazol-4-ylmethyl)-7- 

phenyl-1 H-1 .4-ben2odiazepin-4-yl]carbonyl]benzamide. dihydrochloride; 

N-(4-Fluorophenyl)-N'-[3-({2.3,4.5-tetrahydro-1 -( 1 H-imidazo|.4-ylmethyl)-7- 

phenyl-1 H-1 .4-benzodiazepin-4-yl3carbonyl]phenylJurea. dihydrochloride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-[(3-ni^ethyl-4-oxo-2-phenyl- 

4H-benzopyran-8-yl)cart3onylI-7-phenyl-1 H-1 ,4-benzodiazepine, 

dihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl-4-[3- 
(trifluorom thoxy)benzoyl]-1 H-1 .4-benzodiazepine. dihydrochloride; 
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4-(2-Cyanoben2oyl).2.3.4.5-tetrahydro.1-(lH-imidazo|.4-ylmethyO-7-phenyl- 
1 H-1 ,4-benzodia2epine,dihydrochloride,- 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylm thyl)-4.[2-[[(4- 

m thylphenyl)sulfonyIJaminoJbenzoyl]-7-phenyl-lH-1.4-benzodia2epine. 
'< dihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-rmidazol-4-ylmethyl)-7-phenyM-(6- 
quinolinylcarbonyl)-1H.1 ,4-benzodiazepine. trihydrochloride; 
2,3.4.5-Tetrahydro-1 -(1 H-lmidazol-4-ylmethyl)-7-phenyl-4-(8- 
quinolinylcarbonyl)-1 H-l ,4.benzodia2epine. trihydrochloride; 

4-(Benzo[bIthiophen.2.ylcarbonyl).2,3,4.5-tetrahydro-1-(lH-imida2ol-4. 
ylmethyl)-7-phenyl-1 H-1 ,4.ben2odiazeplne, dihydrochloride; 

4-[[4-(Dimethylamino).1.naphthalenyl]carbonyl]-2.3.4.5-tetrahydro-1.(lH- 
irnida2oM-ylmethyl).7-phenyl-1 H-1 .4-benzodlazeplne. trihydrochloride; 

2r3,4T5-Tetrahydro-1 -{1 H-imidazoM-yImethyl)-7-phenyi-4-(1 H=purin^6- 
y'?a;tpnyl)-lH-i ,4^benzodIaz^ trihydrochloiide; 

2,3.4,5.Tetrahydro-1-(1H-lmidazol-4-ylmethyl).4.(methoxyphenylacetyl)-7- 
phenyl-lH-1 ,4-benzodiazepine. dihydrochloride; 

2,3.4.5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-((5-methyl-1 -phenyl-IH- 
pyrazol-4-yl)carbonyl]-7.phenyl-1 H-1 ,4.benzodiazepine, trihydrochloride; 
2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-yJmethyl)-4-[2-(2-methylphenyl)-1 i 
oxopropyl]-7-phenyl-1 H-1 .4-benzodiazepine, dihydrochloride; 

2,3.4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl-4-[(tetrahydro-4- 
phenyl-2H.pyran-4-yl)carbonyl]-1 H-1 .4-benzodiazepine. dihydrochloride; 
2,3,4,5-Tetrahydro-1 -( 1 H-imidazoM-ylmethyl)-4-f2- 
(methylphenylamino)benzoyl]-7-phenyl-1 H-1 .4-benzodiazepine, 
trihydrochloride; 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-pheny|.4-(4- 
quinolinylcarbonyl)-1H-1.4-ben2odia2epine. N-oxide. dihydrochloride; 
N-Methyl-N.(2-pyridinylmethyl)-2.[[2,3,4,5-tetrahydro-1-(1H-imidazol-4- 
ylmethyl)-7-phenyl-1 H-1 .4-ben2odiazepin.4-yl]carbonyl3benzamlde. 
trihydrochloride; 

2,3.4.5-Tetrahydro-1.(1H-imidazol-4-ylmethyl)-4-(3-isoquinoIinylcarbonyI)-7- 
phenyl-1 H-1 ,4-benzodiazepine. trihydrochloride; 

2,3,4.5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-[(2- 

naphthalenylthio)acetylJ-1 H-1 .4-benzodlazepine, trifluoroacetate (1 :2); 

4-[3-(3,4-Dimethoxyphenyl)-1-oxopropyl].2.3.4,5-tetrahydro-1-(1H-imidazol- 
4-ylm thyl)-1 H-1 ,4-benzodiazepine, trifluoroacetate (1:2); 
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4-([1 , 1 -BiphenylJ-4-ylacetyl)-2,3,4,5-tetrahydro-1 -(1 H-imldazol-4-ylm thyl)- 
1H-1,4-b nzodiazepin , trifluoroacetate (1:2); 

2,3,4,5-T trahydro-1 -(1 H-jmidazoM-ylmethyl)-4-(2-naphthalenylacetyl)-1 H- 
1 ,4-benzodia2 pine.trifluoroac tate (1:2); 

4-([1 ,1 '-BiphenyI]-2-ylcarbonyl)-2,3,4,5-tetrahydro-1-(1 H-lmidazol-4- 
ylmethyl)-1H-1,4-benzodiazepine, trifluoroacetate (1:2); 
2,3,4,5-Tetrahydro-1 -(1 H-imidazpl-4-ylmethyl)-4-[(2-phenyl-4- 
quinoiinyl)carbonyl]>1H-1,4-benzodiazepine, trifluoroacetate (1:3); 
2.3,4,5-Tetr2^ydro-1 -(1 H-imidazol-4-ylmethyl)-4-(3-pyridinylacetyl)-1 H-1 .4- 
benzodi£izepine. trifiuoroacetate (1:3); 

4-(9H-Fluoren-9-ylacetyl)-2,3,4,5-tetrahydro-1-(1H-lnriidazol-4-ylmethyl)-1H- 
1 »4-benzodiazep(ne, trifluoroacetate (1:2); 

(S)-4-I2-(DlmethyIamino)-1 -oxo-3-phenylpropyl]-2.3.4.5-tetrahydro-1 -(1 H- 
imidazol-4-yimethyi)-1 H-1 ,4-benzodiazeplne, trifluoroacetate (1 :3); 
- (S)-2i3.4;5-i:etrahydro-.141M^imidazoMry|inethyl)^-[(2sOXO-4fphenyl-3- , 
oxazoIldinyl)acetyl]-1H-1,4-benzodiazepine, trifluoroacetate (1:2); 
4-(9-Acridinylcarbonyl).2,3,4,5-tetrahydro-1 -(1 H-iniidazol-4-ytmethyO-1 H- 
1 ,4-benzodlazepine. trifiuoroacetate (1:3); 

2,3.4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(3-phenoxybenzoyl)-1 H- 
1 ,4-benzodiazepine, trifiuoroacetate (1 :2); 

2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-[[4'-(trifluoromethyl)[1 , 1 
biphenyl)-2-yl]carbonyl]-1 H-1 ,4-benzodiazepine, trifluoroacetate (1 :2); 
2,3,4,5-Tetrahydro-1 -(1 H-imidazot-4-ylmethyl)-4-(4-phenoxybenzoyl)-1 H- 
1 ,4-benzodiazepine, trifluoroacetate (1:2); 

2,3,4,5-Tetrahydro-1-(1H-lmidazoi-4-yimetliyl)-4-(2-naphthalenylcari3onyl)- 
1H-1,4-benzodiazeplne, trifluoroacetate (1:2); 

2.3.4,5-Tetrafiydro-1-(1 H-imideizol-4-ylmettiyl)-4-(1 -oxo-4-phenylbutyl)-1 H- 
1.4-benzodiazepine. trifiuoroacetate (1:2); 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-((2-phenoxyphenyl)acetyI]- 
1H-1,4-benzodiazepine, trifluoroacetate (1:2); 
2.3,4.5-Tetrahydro-1 -(1 H-imidazol-4-yimethyl)-4-[2-[(4- 
methylphenyl)suIfinylJbenzoyl]-1H-1 ,4-benzodiazepine, trifluoroacetate (1:2); 
2.3.4.5-Tetrahydro-1 -( 1 H-imidazoi-4-yimethyl)-4-[2- 
[(phenylmethyl)amino]benzoyl]-1 H-1 ,4-benzodlazepine, trifluoroacetate 
(1 :3); 

1 ,2,3,5-Tetrahydro-1 -(1 H-imidazol-4-yl-methyl)-N,N-diphenyl-4H-1 ,4- 
benzodiazepine-4-carboxamide, hydrochloride; 



- 399 - 



wo 97/30992 



PCT/US97/02920 



1 ,2,3,5-Tetrahydro-1 -{1 H-imidazol-4-yl-methyl)-a,7-diphenyl-4H-1 ,4- 
benzodiazepine-4-ac tic acid, methyl ester, hydrochloride; 
4.Acetyl-2,3,4,5-tetrahydro-1 -(1 H-imidazo|.4-ylmethyl)-3-(phenylmethyl)-1 H- 
1 ,4-benzodiazepjne. hydrochloride; 

(R)-7-Bromo-2,3,4,5-tetrahydro-l -(1 H-imida2ol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl)-lH.1.4-ben2odiazepine, hydrochloride; 
(R)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(methylsulfonyl)-3- 
(phenylmethyl)-l H-1 .4-ben20dia2epine-7-carbonftrile. monohydrochtoride; 
(R)-4-Acetyl-2,3,4,5-tetrahydro-1-(1H.imida2oM-ylmethyI).7-phenyl-3- 
(phenylmethyl)-l H-1 ,4-ben20dja2epine, monohydrochioride; 

7-Bromo-4-[[2-(dimethylamOTo)ethyl]sulfonyl]-2,3,4,5-tetrahydro-1-(1H- 

imida20l-4-ylmethyl)-3-(phenylmethyl)-4H-1,4-benzodiazepine, 
trifluoroacetate (1:2); 

2,3,4,5-Tetrahydro-1-(rKHmida2ol-4-ylmethyl)-7-ph^^^^ 

J©trahydro-1-quinolinyl)cai1ionylJJH-1.4rbenzQdi^ 

monohydrochioride; 

N-Ethyl-1 ,2,3,5-tetrahydro-1-(1 H-imida20l-4-ylmethyl)-N,7-diphenyl-4H-1 .4- 

benzodiazepine-4-carit)oxamlde. monohydrochioride; 

4-[(2,3-Dihydro-1 H-lndol-l -yl)cart5onyl]-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4- 

ylmethyl)-7-phenyl-1 H-1 ,4-benzodiazepine, monohydrochioride; 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(methylsulfonyI)-3- 

(phenylmethyl)-7-(4-pyridinyl)-1 H-1 ,4-benzodlazepine, trihydrochloride; 

(R)-4-[[2-(Dlmethylamlno)ethyl]sulfonyl]-2,3.4,5-tetrahydro-1-(1H-imida2ol-4- 
ylmethyl).7-phenyl-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine. 
trifluoroacetate (1:1); 

(2.3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(1-naphthalenylcarbonyl)- 
1H-1,4-benzodiazepin-8-yl]carbamic acid, cyclohexyl ester, dihydrochloride; 
(R)-7-Bfomo-2,3,4,5-tetrahydro-1 -(1 -methyl-l H-lmldazol-5-yI)methyl)-4- 
(metbylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, hydrochloride; 
(R)-7-Cyano-2,3.4,5-tetrahydro-1 -[(1 -methyl-1 H-imidazol-5-yl)methyl]-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 .4-benzodiazepine, 
monohydrochioride. 

(R)-2 ,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(methylsulfonyl)-7- 
phenyl-3-(phenylmethyl)-1 H-pyrido[3.2-e]-1 .4-dia2epine, 
monohydrochioride. 

4-[2-(4-Chlorophenyl)-1 .2-dioxoethyl]-2.3.4.5-tetrahydro-1 -(1 H-lmidazol-4- 
ylmethyl)-7-phenyl-1 H-1 .4-benzodiazepine, hydrochloride. 
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4-(1 .2-Djoxopropyl)-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phenyl 
1H-1,4-b nzodiazepine. hydrochloride. 

2.3,4,5-Tetrahydro-1 -(1 H-imida20l-4-y(m thyl)-4-[2-(4-nitrophenyl)-1 ,2- 
dioxoethyl]-7-ph nyl-1H-1,4-b nzodiazepine, hydrochloride. 

2,3.4.5-Tetrahydro-1-(1H-lmidazol-4-ylmethyl)-4-[2-(4-methoxyphenyI)-1,2- 
dioxoethyI]-7-phenyl-1 H-1 ,4-benzodiazepine, hydrochloride. 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-7-phenyl-4-(3,3,3-trifluoro- 
1,2-dioxopropyl)-1 H-1 ,4-benzodiazepine, trifluoroacetate (1:2). 
(R)-7-Chloro-2,3,4,5-tetrahydro-1 -[( 1 H-imidazol-4-yl)-methyl]-4- 

(methylsulfonyI)-3-(phenylmethyl)-1H-pyrido(3,2-e3-1.4-diazepine. 
hydrochloride. 

6,7,8.9-Tetrahydro-5-(1H-imidazol-4-ylmethyl)-8-(1-naphthalenyIcarbonyl)- 
2-phenyl-5H-pyrimido-[5,4-eH1,41diazeplne, monohydrochloride. 
(R)-7-Bromo-2,3,4,5-tetrafiydro-1 -(1 H-imidaz6M-ylacetyl)-4- 

(methylsulf onyl)-3-(phenylmethyl)-- 1 M-1 ;4^benzodiazepine.^ 
monohydrochloride. 

(R)-7-Bromo-2,3.4,5-tetrahydro-1 -(2-1 H-imidazoi-4-ylethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 .4-benzodiazepine, 
monohydrochloride. 

8-[(Cyclohexylcarbonyl)amino]-1 ,2,3,5-tetrahydro-1 -(1 H-imidazol-4- ' 

ylmethyl)-3-(phenylmethyl)-4H-1.4-benzodiazeplne-4-carboxylic acid, 
methyl ester, dihydrochioride. 

N-[2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl}-4-(1 - 

naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepin-8-ylJ-1 - 

piperidinecarboxamide, dihydrochioride. 

(R)-7-Cyano-1 ,2,3,5-tetrahydro-1-(1 H-imidazol-4-ylmethyl)-3- 

(phenylmethyl)-4H-1,4-benzodlazeplne-4-carboxylic acid, ethyl ester, 
hydrochloride. 

N-[2,3,4,5-Tetrahydro-1-(1H-lmidazol-4-ylmethyI)-4-(methylsulfonyl)-3. 

(phenylmethyl).1H-1,4-benzodiazepin-8-yl]cyclohexanecarboxamlde. 
dihydrochioride. 

(R)-7-Cyano-4-[(2-(dlmethylamino)ethyl]sulfonylJ-2,3,4,5-tetrahydro-1-(1H- 

imidazol-4-ylmethyl)-3-(phenylmethyl)-4H-1,4-benzodiazepine. 
dihydrochioride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyI)-4-{(2-(4- 

morphollnyl)ethylJsulfonyl)-3-(phenylmethyl)-4H-1,4-benzodiazepine, 
dihydrochioride. 
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N-[2.3.4,5-Tetrahydro-1-(1H-imidazoI-4-ylm thyl)-4-(2.m thoxy-3- 

mGthylbenzoyl)-1H-1.4-b nzodlazepin-S-yllcyclohexanecarboxamid . 
dihydrochiorid . 

8-[(Cyclohexylcarbonyl)amino]-2.3,4,5-t trahydro-1-(l H-imidazoM- 
i ylmethyl)-N-phenyl-1 H-1 ,4-ben2odia2epine-4-carboxamide. 
dihydrochloride. 

N-[2,3,4,5-Tetrahydro-1 -( 1 H-lmida2ol-4-ylmethyl)-4-[(2- 

methylphenyl)sulfonyfJ-1 H-1 .4-benzodla2epin-8.yl]cyclohexanamlde 
dihydrochloride. 

N-f2,3,4,5-Tetrahydro-l-(1H-imida2ol-4-ylmethyl)-4.[(2- 

methoxyphenyl)carbonylM H-1 .4-ben2odia2epin-8-ylJcyclohexanamide 
dihydrochloride. 

(R)-7-Cyano-l ,2,3,5-tetrahydro-1 -(1 H-imldazol-4.ylmethyl)-3- 

(pheriylmeihyi)-4K-1,4-b©nzodiazepine-4-salfonic adid, ethyl ester, 
hydrQchJoride. 

(3R)-7-Bromo-1-[cyano(1H-imidazol-4-yl)methyl]-2,3.4.5-tetrahydro-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 .4-ben2odia2epine, 
monohydrochloride. 

(3R)-1 -[2-Amino-1 -(1 H.imidazol-4-yl)ethyl]-2.3.4,5-tetrahydro-4- 
(methylsulfonyl)-3-(phenylmethyl)-l H-1 .4-benzodia2epine, dihydrochloride. 

(3R)-1-I2-(Dimethylamino)-1-(1H-imidazol-4-yl)ethyl]-2.3,4,5-tetrahydro-4- 
(methylsulfonyl).3-(phenylmethyl)-1 H-1 .4-ben2odiazepine. dihydrochloride. 
(3R)-1 -[2-Amlno-1 -(1 H-lmidazol-4-yl)ethylJ-7-bromo-2,3,4,5-tetrahydro-4. 
(methylsulfonyl).3-(phenylmethyl)-1 H-1 ,4-ben2odia2epine. dihydrochloride. 
(3R)-1 -[2-(Dimethylamino)-1 -(1 H-imida2ol-4-yl)ethyIJ-7-bromo-2,3.4,5- 

tetrahydro-4-(methylsulfonyl)-3-(phenylmethyl)-lH-1.4-ben2odiazepine. 
dihydrochloride. 

7.Cyano-1 ,3.4.5-tetrahydro-1 -(1 -methyl-l H.|midazo|.5-ylmethyl).3- 

(phenylmethyl)-4-(phenylsulfonyl)-2H.1,4-ben20dia2epin.2.one. 
monohydrochloride. 

7-Cyano-1,3.4.5-tetrahydrD-1-(lH-imida2ol-4-ylmethyl)-3.(phenylmethyl)-4- 
(phenylsulfonyl)-2H-1 ,4-ben20dia2epin-2-one, monohydrochloride. 

7-Bromo-2,3,4,5-tetrahydro-1.(1H.imlda2ol-4-ylmethyl)-4-(methylsulfonyI)-3- 
(2-phenylethyl)-l H-1 ,4-benzodia2epine, dihydrochloride. 

7-Bromo-3-[(3-chlorophenyl)methyl]-2,3.4,5-tetrahydro-1.(1H-lmida2ol-4- 
ylmethyl)-4-(methylsulfonyl)-1 H-1 .4-ben2odla2epine. dihydrochloride. 
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(R)-7-Bronio-3-(cyclohexylmelhyl)-2,3.4,5-tetrahydro-1.(lH-imfda2ol-4- 
y!methyl)-4-(m thylsulfonyl)-1H-1,4-ben2odiaz pine, dihydrochloride. 
7-Bromo-3-[(2-chlorophenyl)methyf]-2.3,4,5-t trahydro-1 -(1 H-fmidazol-4- 
ylmethyl)-4-(methylsulfonyl)-1 H-1 .4-ben2odia2epine, dihydrochloride. 

(S)-7-Bromo-3-(cyclohexylmethyl)-2,3.4,5-tetrahydro-1-(1H-lmidazol-4- 
ylmethyl)-4-(methylsulfonyl)-1 H-1 .4-ben20dia2eplne, dihydrochloride. 
7-Bromo-2,3.4,5-tetrahydro-1 -( 1 H-imlda2ol-4-ylmethyl)-3-[(4- 

methoxyphenyl)methylH-(niethylsulfonyl)-1H-1,4-benzodia2eplne, 
dihydrochloride. 

4-Acetyl-7-bromo-3-[(2-chlorophenyl)methyl]-2,3,4,5-tetrahydro-1-(1H- 
imidazoM-ylmethyl)-1 H-1 ,4-benzodlazepine. dihydrochloride. 

4-Acetyl-7-bromo-3-[{3-chlorophenyl)melhyl]-2,3.4,5-tetrahydrD-1-(1H- 
imldazoM-ylmethyl)-1 H-1 .4-benzodlazeplne, dihydrochloride. 

7- Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidaz 

hydroxyphenyl)methyl]^^(methylsulfonyl)^1H^1..4-benzodiazepine. 
dihydrochloride. 

(R)-2,3,4,5-Tetrahydro-1-(1H-imida2ol-4-ylmethyl)-4-(methylsulfonyl)-7- 
phenyl-3-(3-pyridinylmethyl)-1 H-1 ,4-benzodia2epine, dihydrochloride. 
2,3.4 ,5-Tetrahydro-8-(hydroxymethyl)-1 -(1 H-imidazo|.4-ylmethyl)-4-(1 - 
naphthalenylcarbonyl)-1H-1,4-benzodiazepine, dihydrochloride. 

2,3,4,5-Tetrahydro-1-(1H-lmlda2ol-4-ylmethyl)-4-(1-naphthalenylcart3onyl). 

8- (phenoxymethyl)-1H-1 .4-benzodiazepine, dihydrochloride. 
N-Cyclohexyl-2,3,4.5-tetrahydro-1 -(1 H-imldazol-4-ylmethyI)-4-(1 - 
naphthalenylcarbonyl)-1 H-1 ,4-benzodiazepine-8-cari3oxamlde, 
dihydrochloride. 

N-(Cyctohexylmethyl)-2,3.4,5-tetrahydro-1 -(1 H-lmidazol-4-ylmethyl)-4-(1 - 
naphthalenylcarbonyl)-1 H-1 .4-benzodiazepine-8-carfooxamide, 
dihydrochloride. 

2,3.4,5-Tetrahydro-1 -(1 H-imida20l-4-ylmethyl)-4-(1 -naphthalenylcarbonyl)- 
N-(phenyiinethyl)-1H-1 ,4-benzodia2epine-8-carboxamide, dihydrochloride. 
(R)-4-Acetyf-7-[2-[(dimethylamino)methylJphenyl]-2,3.4,5-tetrahydro-1.(lH- 
imidazol-4-ylmethyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazeplne. 
dihydrochloride. 

(R)-4-Acetyl-7-cyano-2,3,4,5-tetrahydro-1-(1H-imida2ol-4-ylmethyl)-3- 
(phenylmethyl)-l H-1 .4-benzodiazepine, monohydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4.(1-oxobutyl)-3- 
(phenylmethyl)-IH-l ,4-benzodiazepine, monohydrochloride. 



403 - 



wo 97/30992 



PCT/US97/02920 



(R)-7-Cyano.2,3.43-tetrahydro-1 -(1 H-jmidazol-4.ylmethylH-(2-methyl-1 - 
oxopropyl)-3-(phenylmethyl)-1 H-1 .4-ben20dla2epine. monohydrochloride 
(R)-7.Cyano-2.3,4,5-tetrahydro-1-(1H-fmida2ol-4-ylmethyl)-3- 
(phenylmethyI).4-(2-pyridlnylacetyl)-l H-1 ,4-benzodia2epine. 
5 dihydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida20l-4-ylmethyl)-3. 
(phenylmethyl).4-(2.thjenylsulfonyl)-1 H-1 .4-ben2odiazeplne. 
monohydrochloride. 

(R)-7-Cyano-2,3,4.5-tetrahydro-1 -( 1 H-imida2ol-4-ylmethyI)~4.[(i - 
) methylethyl)sulfony0.3-(phenylmethyl).l H-l .4-ben2odla2epine. 
monohydrochJoride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazoM-ylmethyO-S- 

(phenylrnothyl)-4-[(trifluoromethyl)sulfonylMH-1 .4-ben2odla2epine, 

monohydrochloride. 

(R)t7-BromQ-2.3.4,5-tetrahydro-1-(lHrimlda2oM.y^ 

(phenylmethyl)-4-(propylsulfonyl).1H-1,4-ben2odia2epine. 
monohydrochloride. 

(R)-7-Bromo-2,3,4,5.tetrahydro-1 -(1 H-imfda2ol-4-ylmethyl)-3. 
(phenylmethyl)-4.(phenylsulfonyJ)-l H-1 ,4.ben2odlazepine. 
monohydrochJoride. 

(R)-2,3.4,5-Tetrahydro-1 -(1 H-imlda20|.4-ylmethyl)-7-phenyl-3- 
(phenylmethyl)-4-(phenylsulfonyJ)-1H-1 ,4-ben2odia2epine, 
monohydrochloride. 

(R)-2,3,4,5-Tetrahydro-1 -(1 H-imida20l-4-ylmethyl)-7-phenyl-3. 
(phenyimethyi)- 

4-(propylsulfonyl).1 H-1 .4-benzodia2epine. monohydrochloride. 

(R)-7.Cyano-4-I(4.fluorophenyl)sulfonyl]-2,3,4,5-tetrahydro-1-(1H-imfda2ol- 
4-ylmethyl)-3-(phenylmethyl).1 H-1 .4.benzodja2epme. monohydrochloride. 

(R)-7-Cyano-4-[(3-cyanophenyl)sulfonylJ-2,3,4.5.tetrahydro.1.(lH-imida2ol- 
4-ylmethyl)-3-(phenylmethyl)-1 H-1 ,4-ben2odja2epjne, monohydrochloride. 
(R)-7-Cyano-2,3,4.5-tetrahydro-1 -(1 H.imida2o|.4-ylmethyl)-4-[{l -methyl-1 H- 
imida2oI-2-yl)sulfonyl].3-(phenylmethyl)-1 H-1 ,4-ben2odla2epine. 
dihydrochloride. 

(R)-4-[(3-Bromophenyl)sulfonyl]-7-cyano-2,3,4,5-tetrahydro-1-(1H-jmida2ol- 
4-ylmethyl)-3-(phenylmethyl)-1 H-1 .4-ben2odiazepine. monohydrochloride. 

(R)-N-[5-[r7-cyano-2,3.4,5-tetrahydro-1-(1H-lmida20l-4-ylmethyl)-3- 
(phenytmethyi)- 
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1 H-1 .4-benzodiazepin-4-yl]sulfonyi]-4-methyl-2-thiazolyl]ac tamide. 
dihydrochloiide. 

4-Acetyl-2,3,4,5-tetrahydro-1-(1H-imida2ol-4-ylmethyl)-3-(phenylmethyl)-7- 
(4-pyridinyl)-1H-1,4-b nzodiazepine, trihydrochloride. 
2,3,4,5-Tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-4-(2-phenyl-1 .2-dioxoethyl)- 
7-(4-pyridinyl)-1 H-1 ,4-benzodiazepine, trihydrochloride. 

2,3,4,5-Tetrahydro-1-(1H-imida2ol-4-ylmethyl)-7-(4-pyridlnyl)-4-[2- 
(trifluoromethoxy)ben2oyl]-1H-1 ,4-ben20diazepine, trihydrochloride. 
(R)-2,3,4.5-Tetrahydro-1 -[(1 -methyl-1 H-imidazol-5-yl)methyq-4- 
(methylsulfonyl)-7-phenyl-3-(phenylmethyI).1H-1,4-benzodiazepine. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(phenylacetyl) 

3- (phenylmethyl)-1 H-1 ,4-benzodlazepine, monohydrochloride. 

4- (2-Benzothlazolyl)-2,3,4,5-tetrahydro-1 -( 1 H-imldazol-4-ylmethyl)-7-phenyl 

1H-1 ,4-benza2epine, trihydrochloride. 
2r3,4,5-Tetrahydro-t.(1JHdmidazoL-4-ylm^^^^ 

pyridlnyl)-4-{trifluoroacetyl)-1 H-1 .4-benzodiazeplne, trihydrochloride. 
2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(methylsulfonyl)-3- 
(phenylmethyl)-7-(3-pyridlnyl)-1 H-1 ,4-benzodiazepine, trihydrochloride. 
7-Bromo-3-I(1 , 1 -dimethylethoxy)methylJ-1 ,2,3,4-tetrahydro-1 -(1 H-imidazoI-4- 
ylmethyl)-5H-1,4-benzodiazepin-5-one. 

7-Bromo-2,3.4,5-tetrahydro-1-(1H-innidazol-4-ylmethyl)-4-(methylsulfonyl)-3- 
(phenoxymethyl)-1H-1 ,4-benzodiazepine, dihydrochloride. 
7-Bromo-2.3,4,5-tetrahydro-3-(hydroxymethyl)- 1 -( 1 H-imidazol-4-ylmethyl)-4- 
(methylsulfonyl)-l H-1 ,4-benzodiazepine, monohydrochloride. 
7-,Bromo-3-((1 . 1 -dimethylethoxy)methylJ-2.3,4,5-tetrahydro-1 -(1 H-imidazol-4- 
ylmethyl)>4-(methylsulfonyl)-1 H-1 ,4-benzodiazepine. 

[7-Bromo-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylnr»ethyI)-3-(phenylmethyl)- 
1H-l,4-benzodiazepin-8-yl]carbamic acid, 2-methylpropyl ester, 
trihydrochloride. 

[4-Acetyl-7-bromo-2,3,4,5-tetrahydro-1-(1H-imidazol-4-yImethyl)-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepin-8-yl]carbamic acid. 2-methylpropyl 
ester. 

N-[4-AcetyI-2.3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(phenylmethyl)- 
1 H-1 ,4-benzodiazepln-8-yl)cyclohexanecarboxamide, dihydrochloride. 

r7-Bromo-2,3,4,5-tetrahydro-1-(1H-imida2ol-4-ylmethyl)-4-(methylsulfonyl)- 
3-(phenylmethyl)-1H-1,4-benzodiaz pin-8-yl]cartDamic acid, 2-methylpropyl 
ster. 
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(R)-2,3.4.5-Tetrahydro-1.(1H-imidazol-4.ylmethyl)-4-(phenylsulfonyf)-3- 
(phenylmethyl)-l H-1 .4-benzodla2epine-7-carbonitrile, monohydrochloride. 

7-Bromo-1,2,3.5.tetrahydro-1-(1H-imlda2ol-4-ylmethyl).3-(phenylmethyI)- 
4H-1,4-benzodiazepfne-4-acetannide. 

7.Bromo^.[(djmethylamino)acetyl]-2,3,4,5-tetrahydro-1 -(1 H-imidazoM- 
ylmethyl).3-(phenylmethyl)-1 H-1 ,4-ben2odia2epine. 
(R)-7-Bromo-4-(1 ,2-dioxopropyl)-2,3,4.5-tetrahydro-1 -(1 H-imidazoM- 
ylmethyl)-3-(phenylmethyl)-1 H-1 .4-ben2odia2eplne. trifluoroacetate. 
(R)-7-Bromo-4-{cyclopropylcarboonyl)-2.3.4.5-tetrahydro-1 -(1 H-imidazo|.4. 
ylmethyl)-3-(phenylmethyl).1 H-1 ,4-benzodlazepine. trifluoroacetate. 
(R)-7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3- 

(phenylmethyl)-4.(propylsulfonyl)-1 H-1 .4-benzodia2eplne, 
monohydrochloride. 

7-Bromow23,4;5-tetrahydro-1 ,4-bis(1 H^rnida20f-4-yirneihyi)-3. 
(phenylmethyl)-1H-1,4.ben2odiazepine, dihydrochloride. 
7-Bromo-1 ,2.3,5-tetrahydro-1 -(1 H-imida2o|.4-ylmethyl)-N,N-dimethyl-3- 
(phenylmethyl)-4H-1.4-ben2odia2epine.4-sulfonamide. monohydrochloride. 
2,3,4,5-Tetrahydro-1-(lH-lmida2ol-4-ylmethyl)-4-(methylsuIfonyl).3. 
(phenylmethyl)-l H-1 .4-ben20dia2epine-7-carbonitrile. monohydrochloride. 
(R)-7-Cyano-1 .2,3,5-tetrahydro-1 -(1 H-imlda2ol-4-ylmethyl)-N,N-dimethyl-3- 
(phenylmethyl)-4H-l,4-ben20dia2epine-4-cart5oxamide. monohydrochloride. 
N,N-Dlethyl-2.3.4,5-tetrahydro-1 -(1 H-lmldazol-4-ylmethyl).4- 

(methylsulfonyl).3.(phenylmethyl)-1H-1,4.benzodiazepme-7-carboxamlde, 
monohydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H-imlda20l-4-ylmethyl)-7-phenyl-4-(1 -phenyl-1 H- 
tetrazol-5-yl)-1 H-1,4-benzodiazepine. monohydrochloride. 
(R)-7.Cyano-2,3,4,5-tetrahydro-1-(1H-lmida2ol-4-ylmethyl)-3- 

(phenylmethyl)-4-(2-pyra2inylcarbonyl)-4H-1,4-ben2odla2epine, 
monohydrochloride. 

(R)-4-[7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3- 

(phenylmethyl)-4H-1.4-ben2odla2epin-4-yl]-4-oxobutanofc acid, methyl 
ester, monohydrochloride. 

(R)-7-Cyano-2.3.4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-4-(4- 
morpholinylcartJonyl)-3-(phenylmethyl)-1 H-1 ,4-ben2odia2epine, 
monohydrochloride. 
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(R)-7-Cyano-2,3,4,5-t trahydro-1 -(1 H-imida2ol-4-ylmethyl)-3- 
(phenylmethyl)-4-[[2-(1-pyrroljdlnyJ)ethylJsulfonylJ-1H-1,4-b nzodiazepine, 
dihydrochloride. 

(S)-2,3,4,5-Tetrahydro-1-(1H-imlda2ol-4-ylmethyl)-4-(methylsuIfonyl)-7- 
phenyl-3-{3-pyridinylmethyl)-1 H-1 ,4-benzodiazepine. dihydrochloride. 
(R)-2,3,4,5-Tetrahydro-1-(1H-imida2ol-4-ylmethyl)-7-phenyl-3-(3- 
pyridinylmethyl)-4-(2-thienylsulfonyl)-1 H-1 ,4-ben2odia2epine, 
dihydrochloride. 

(R)-2,3,4,5-Tetrahydro-1 -( 1 H-imldazol-4-ylmethyl)-7-phenyM- 
(propylsulfonyl)-3-(3-pyridinylmethyl)-1 H-1 ,4-ben2odiazeplne. 
monohydrochtoride. 

(R)-7.Broino-2,3,4,5-tGtrahydro-1 -(1 H-imidazol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(2-pyridinylmethyl)-l H-1 .4-benzodiazepine, 
monohydrochldride. 

2,3,4.5-Tetrahydro-t^(1H^imidazol^TylrnethylH-(inethylsuffonyl)-3- 
(phenylmethyI)-7-(2-pyrimrdinyI)-1H-1,4-benzodiazepine,dlhydrochloride. 
{R)-7-Bromo-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 

(phenylmethyl)-4-[{trifluoromethyl)sulfonyl]-1H-1,4-benzodlazepine, 
monohydrochloride. 

(R)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7-phGnyl-3- 
(phenyfmethyI)-4-(trifluoroacetyI)-1 H-1 ,4-benzodiazepine, 
monohydrochloride. 

(R)-2,3,4,5-Tetrahydro-1-(1H-imida2ol-4-ylmethylH-(methylsulfonyl)-3- 
(phenylmethyl)-7-(4-pyridinyl)-1 H-1 ,4-benzodiazepine, dihydrochloride. 
(R)-2,3,4.5-Tetrahydro-1-(1H-innidazol-4-ylmethyl)-3-(phenylmGthyl)-7-(4- 
pyridinyl)-4-(2-thienylsulfonyl)-1 H-1 ,4-benzodiazepine, dihydrochloride. 
(R)-2,3.4,5-Tetrahydro-1-(1H-imidazol-4-yimethyl)-3-(phenylmethyl)-4- 
(phenylsulfonyl)-7-(4-pyridinyl)-1 H-1 ,4-benzodiazepine, dihydrochloride. 
(R)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(phenylmethyl)-4- 
(propylsulfonyl)-7-(4-pyridinyl)-1 H-1 .4-benzodiazepine, dihydrochloride. 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-[{3,5-dimethyl-isoxazol-4-yl)sulfonyl]-1 H-1 ,4- 
benzodiazepine. dihydrochloride. 

(R)-7-Cyano-4-[(4-cyanophenyI)sulfonyl]-2.3,4.5-tetrahydro-1-(1H-imidazol- 
4-ylmethyl)-3-(phenylmethyl)-1 H-1 ,4-benzodlazepine, dihydrochloride. 



- 407 - 



wo 97/30992 PCT/US97/02920 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-[(2,2,2-trifluoro thyl)sulfonyl]-1 H-1 A-b nzodiazepine, 
dihydrochioride. 

(R)-K5-Bromo-2-thienyl)sulfonyl]-7-cyano-2.3.4.5-tetrahydro-1-(lH-imida2ol- 
4-ylmethyl).3-(phenylinethyl)-1 H- 1 ,4-benzodia2epine, dihydrochioride. 
(R)-7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-tmida2ol-4-ylmethyl)-4.[(4- 

methoxyphenyI)sulfonyl]-3-(phenylmethyl)-lH-1,4-ben2odiazepme. 
dihydrochioride. 

N-[I7-Bromo-2,3,4,5-tetrahydro- 1 -(1 H-imldazoM-ylmethylH- 
(methylsulfonyl)-1 H-1 .4-ben2odiazepin-3-yl]methyl]ben2amide, 
dihydrochioride. 

(R)-7-Cyano-1 ,2,3,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl).N,N-dimethyl-3- 
(phenylmethyl)-4H-1,4-benzodia2epine-4-sulfonamlde, hydrochloride. 

(R)-7-Cyano-1,233-teirahydro4>!;N-dimethyl^1-X(^ 

yl) methyl]d3-(pheriyiD™ethyl)-4H- 1,4-benzodja2epint^ 
hydrochloride. 

(R)-7-Chloro-2,3,4,5-tetrahydro-1 -[(1 -methyl-1 H-imidazol-5-yl)methyl]-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 .4-benzodiazepine. 
monohydrochloride. 

(R)-7-Chloro-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
monohydrochloride. 

(R)-7-Chloro-2,3.4.5-tetrahydro-1 -[(1 -methyl-1 H-imidazol-5-yl)methylJ-4- 
(phenyls'ulfonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodia2epine, 
monohydrochloride. 

(R)-7-Cyano-2,3,4.5-tetrahydro-1-(1H-lmida2ol-4-ylmethyl)-3-(pyridin-3- 
ylmethyl)-4-(methylsulfonyl)-1 H-1 ,4-ben2odla2epine, tetrahydrochloride. 
(R)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imida20l-2-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl)-1 H-1 ,4.ben2odia2eplne. dihydrochioride. 
(R)-7-Bromo-2,3.4.5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyI).4-r(1 -methyl-1 H- 

imida2ol-4-yl)sulfonyl]-3-(phenyimethyl)-1H-1,4-ben20diazepine. 
trihydrochloride. 

(R)-7-Chloro-2,3,4,5-tetrahydro-1-(1-methyl-imida20l-5-ylmethyl)-4-[(2- 

morpholin-4-yl-ethyl)sulfonyl]-3-(phenylmethyl)-1H-1,4-ben20dia2epine. 
dihydrochioride. 
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(R)-7-Chloro-2,3,4,5-t trahydro-1-(1 H-imidazoM-ylm thyl)-4-{(2-morpholin- 
4-yl-ethyl)sulfonyl]-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
dihydrochloride. 

(R)-7-Chloro-4-[(dimethylamino)sulfonylJ-1 -[(1 -methyl-1 H-imidazol-5- 
yl)methyI]-3-(phenylmethyl)-1 H-1 ,4-benzodia2epine, monohydrochloride. 
(R)-7-Chloro-2,3,4,5-tetrahydro-1-(1-methyl-im«dazol-5-ylmethyl)-4-[(4- 
methyl-piperidln-4-yl-Gthyl)sulfonyI]-3-(phenylmethyl)-1 H-1 ,4- 
benzodiazepine, dihydrochloride. 

(R)-7-Bromo-2,3,4,5-tetrahydro-1 -( 1 -methyl-imidazoI-5-ylmethyl)-4-[(4- 
methyl-piperidin-4-yl-ethyl)suIfonyl]-3-(phenylmethyl)-1 H-1 .4- 
benzodiazepine, dihydrochloride. 

(R)-7-Cyano-1 ,2,3,5-tetrahydro-1-(1 H-imidazol-4-ylmethyl)-3- 
(phenyimethyl)-4H-1 ,4-benzodiazepine-4-carboxylic acid, isopropyl ester, 
hydrochioTide. 

(R)-7-Bromor2,3,4,5rtetrahydro-4-I[2-(lH-irnidazol-1 ;yl)ethyJJsulfonyl]-1 -(IH- 
imidazol-4-ylmethyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
dihydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4- 
(propylsulfonyl).3-(3-pyridinylmethyl)-1 H-1 .4-benzodiazepine, 
hydrochloride. 

7-Bronno-2,3,4,5-tetrahydro-1-(1H-imlda2ol-4-ylmethyl)-3-(phenylmethyl)- 
1 H-1 ,4-benzodiazepin-5-one, hydrochloride. 

(R)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazoM -ylacetyl)-4- 
(methy]sulfonyl)-3-(phenylmethyl)-1 H-1 ,4-ben2odiazepine, trifJuoroacetate. 
1 .2,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-2-{2-phenylethyl)-3H-1 .4- 
benzodiazepin-3-one. 

2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(methylsulfonyl)-2-(2- 
phenylethyl)-1 H-1 ,4-benzodiazepine, monohydrochloride. 

(R)-2,3,4,5-Tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4-(methylsulfonyl)-7- 
phenyl-3-(4-pyridinylmethyl)-1 H-1 .4-benzodiazepine, dihydrochloride. 
(R)-2.3,4,5-Tetrahydro-1-(1H-innidazol-2-yimethyl)-4-(phenylsuifonyl)-3- 
(phenylmethyl)-1 H-1 .4-benzodiazepine-7-cari3onitrile. hydrochloride. 

{R)-7-Cyano-1 ,2.3,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-N,N-dimethyl-3- 
(3-pyridinylmethyl)-4H-1,4-benzodiazepine-4-carboxamide, dihydrochloride. 
(R)-7-Cyano-1 ,2,3,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-N,N-dimethyl-3- 
(3-pyridinylmethyl)-4H-1,4-benzodlazepine-4-sulfonamlde, dihydrochloride. 
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4-((4-Fluoroph nyl)suffonylJ-2.3.4.5-tetrahydro-1.[(1.methyl-1H.imidazol-5- 
yl)-3-(phenylmethyl).1 H.thlenof2.3-e]-1 .4.diazepine, monohydrochloride. 
(R)-2.3,4,5-Tetrahydro-1 -(1-(4-cyanophenylm thyl)-imida2ol-5-ylm thyl)-4. 
(methylsulfonyl)-3-(ph nylm thyl)-lH-1,4-b nzodiazepine-7-carbonitrile 
> hydrochloride. ' 

(R)-2,3.4.5-Tetrahydro-1-(l-(4-cyanophenylmethyl)-imidazo(-4-ylmethyl)-4. 

(methylsulfonyl)-3-(phenylmethyl).1H-1.4-benzodia2epine-7.carbonitrile, 
hydrochloride. 

(R)-4-BenzoyI.7-cyano-2.3,4.5-tetrahydro-1-(1H-lmidazol-4-ylmelhy0.3. 
(phenylmethyl)-l H-1 ,4-benzodiazepine, monohydrochloride. 

(R)-7.Cyano-2.3,4.5-tetrahydro-1.f(1-methy|.1H-lmidazol-5-yl)methylJ-3- 

(pyridin.3-ylmethyl)-4-(methylsulfonyl)-1H-1.4-benzodiazepine, 
dihydrochloride. 

(R)-7-eyano-23,4.54etrahydro-1-{(1.methyl-1H-lmldaz^ 

^(pyridin-3-ylmethyl)-44propylsulfonyl)JH=1,4=benzodlaze 
trihydrochloride. 

(R)-7-Cyano-2,3.4,5-tetrahydro-1-[(1H-imldazol-4-yl)methylJ-3-(pyridin-3- 
ylmethyl)-4-(phenylsulfonyi)-l H-1 .4.benzodiazepine, dihydrochloride. 

2.3.4,5-Tetrahydro-l-(lH-imidazol-4-ylmethyl).4.(methylsulfonyl)-7-phenyl- 
3-(phenylmethyl)-1 H-1 ,4-benzodiazepine. 

1 .2,3.5-Tetrahydro-1 -(1 H-inrjidazoM.ylmethyl)-N.(1 -naphthalenyl)-7-phenyl- 
4H-1 ,4-benzodiazepine-4-carboxamide, monohydrochloride. 
(S)-7-Bromo-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4- 
(methylsulfonyl)-3-(phenylmethyl).1 H-1 ,4-benzodiazepine, hydrochloride. 
N.[2,3,4,5-Tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(2,3-dimethyIbenzoyl)- 
1 H-1 ,4-benzodlazepin-8-yl]cyclohexanecarboxamide, dihydrochloride. 

(R)-7-Cyano-N-[2-(dimethylamino)ethyl]-2,3,4,5-tetrahydro-1-(1H-imidazol-4- 
ylmethyl)-N-methyl-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine-4- 
carfooxamide, trifiuoroacetate (1:2). 

7-Bromo-2.3.4.5-tetrahydro-1-(1H-imidazol-4.ylmethyl)-4-(methylsulfonyl)-2- 
oxo-3-(phenylmethyl)-1H-1 ,4-benzodiazepine, trifiuoroacetate. 

(R)-7-Cyano-4.(2-furanylcaribonyl)-2.3.4,5-tetrahydro-1-(1H-imidazol-4- 
ylmethyl).3-(phenylmethyl).1 H-1,4-benzodlazepine, trifiuoroacetate (1 :1). 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-[(4- 
nitrophenyl)sulfonyl]-3-(phenylmethyl)-l H-l ,4-benzodiazepine, 
trifluroracetate. 
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(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylm thyl)-4-[[4-(4-methyM - 

piperazinyl)phenyl]sulfonylj-3-(phenylmethyl)-1H-1,4-benzodia2epine, 
trifiuoroacetate. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-rmidazoM-ylmethyl)-4-([(4- 

dimethylamino)phenyI]sulfonyl]-3-(phenylmethyl)-1H-1,4-benzodiazepine, 
trifiuoroacetate. 

(R)-7-Bromo-4-[[2-(dimethylamino)ethyl)sulfonyl]-2,3.4,5-tetrahydro- 1 -(1 Ht; 

lnnldazol-4-ylmethyl)-3-(phenylmethyl)-4H-1,4-ben2odlazepine, 
dihydrochioride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -{1 H-imida2ol-4-ylmethyl)-3- 
(phenylmethyl)-4-(3-pyridlnylsulfonyl)-1 H-1 .4-benzodiazepine. 
trihydrochloride. 

2,3,4,5-Tetrahydro-1 -(1 H>imidazol-4-ylmethyl)- 4-(methylsulfonyl)-3- 
(phenyimethyi)-1H-1.4-benzo-diazepine, dihydrochioride. 
(H)i7-Bromo-2,3,4,5rtetrahydro-1 -[(1 -rnethyl J HrimldazpMryl)rTOthy!J-4- 
(methylsuIfonyl)-3-(phenylmethyl)-1 H-1 ,4-benzodia2epine. dihydrochioride. 

(R)-4-[[3-(Dimethylamino)propyl]sulfonyI]-2,3,4,5-tetrahydro-1-(1H-imidazol- 
4-ylmethyl)-7-phenyl-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine. 
dihydrochioride. 

{R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-yimethyl)-3- 
(phenylmethyl)-l H-1 ,4-benzodiazepine, trihydrochloride. 
4-Butyl-2,3,4,5-tetrahydro-1 -(1 H-imidazoI-4.ylmethyO-3-(phenylmethyl)-l H- 
1 ,4-benzodlazepine, trihydrochloride. 

(R)-7-Bromo-2,3,4,5-tetrahydro-1-(1 H-lnriida2ol-4-ylmethyl)-4-([2-(4- 

morpholinyl)ethyl]sulfonyl]-3-(phenylmethyl)-1H-1, 4-benzodiazepine, 
dihydrochioride. 

(R)-7-Bromo-2,3,4.5-tetrahydro-1 -((1 -methyl-l H-imldazol-5-yl)methyl]-4-[[2- 

(4-morphollnyl)ethyl]sulfonyl]-3-(phenyimethyl)-1H-1, 4-benzodiazepine. 
dihydrochioride. 

(R)-7-Cyano-1 -(1 H-imidazoM-yimethyl)-4-(4-morpholinylsulfonyl)-3- 
(phenylmethyl)-1 H-1 .4-benzodiazepine, monohydrochloride. 
(R)-7-Cyano-1-[(1 -methyl-1 H-imldazol-5-yl)methyl]-4-((4- 
morpholinyl)sulfonyl]-3-(phenylmethyl)-1 H-1 .4-benzodiazepine, 
monohydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro- 1 -( 1 H-imidazol-4-ylmethyl)-4-[(4- 
aminophenyl)sulfonylJ-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine. 
hydrochloride. 
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2,3.4,5-Tetrahydro-1-(lH-imida2ol-4-yImethyl)-4-f(4-pyridyJthio)acetyl]-7- 
phenyM H-1 .4-benzodiazepine, dihydrochlorlde. 

N-(4-Chloroph nyl).N'-cyano-1.2.3,5-tetrahydro-1-(1 H-imidazoM- 
ylmethyl)-7-ph nyl-4H-1 ,4-ben2odiazepine-4-imidamide, 
5 monohydrochioride. 

4-Acetyl-7-bromo-1 .2,4.5. 1 '.S'-hexahydro-l -(1 H-imidazoM- 
ylmethyl)spiro[3H-1.4^ben2odla2epine-3.2'-[2HJindeneJ. dihydrochloride. 
7-Bromo-4-[3-(dimethylamino)-1 -oxopropyl]-2,3,4,5-tetrahydro-1 -(1 H- 
imidazol-4.ylmethyl)-3-(phenylmethyl)-1 H-l .4-benzodiazeplne. 
) trifiuoroacetate (1:1). 

(R)-2,3,4,5-Tetrahydro-1 -(1 -methyl-1 H-imidazol-5-ylmethyl)-4- 

(phenylsulfonyl)-3-(phenylmethyl).lH.1.4-benzodiazep»ne.7-carbonitrile, 
monohydrochioride. 

273.4.5-Teirahydro-1-[(l -methyl-1 H-imidazoN^^^ 
sulfpnyl).7.pheny|.3-(pyridin.3-yl-methyl).l 
hydrochloride (1:1.5), trifiuoroacetate (1:0.75) salt. 

4-[4-(Fluorophenyl)sulfonylJ-2.3.4.5.tetrahydro-1-(1H.imidazol-4-ylmethyI). 
2-(2-phenylethyl)-1 H-1 .4-benzodiazepine, monohydrochioride. 

7-Bromo-2.3.4,5-tetrahydro-1-(1H-lmidazol-4-yl-methyl).4-(methyl-sulfonyI). 
2-(2-phenyl6thyl)-1 H-1. 4-benzodiazepine, monohydrochioride. 

(R)-7.Cyano-2,3,4.5-tetrahydro-1-(1.methyl-1H.imidazoI-5-ylmethyl)-4-[[2- 

(1-morpholinyl)ethyl]sulfonyl].3-(phenylmethyl)-1H-1,4-benzodiazepine. 
dihydrochloride. 

(R)-7.Bromo-2,3,4,5-tetrahydro-1-(1H.imidazol-4-ylmethyl)-4.(methy|. 
sulfonyI).3.(4-bromophenylmethyl)-1 H-l .4-benzodiazepine. hydrochloride. 

(R)-7.Bromo-2.3.4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-(methyl- 
sulfonyl)-3-(thiazol-4-ylmethyl)-1 H-1 ,4-benzodiazeplne, hydrochloride. 

(R)-7-Bromo.2,3,4,5-tetrahydro-1-(1H-imldazoI-4-ylmethyl)-4-(propy|. 
sulfonyl)-3-(thiazo|.4-ylmGthyl)-1 H-1 .4-benzodiazepine, hydrochloride. 
(R)-7-Bromo-2,3,4.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-4- 

(propylsulfonyl)-3-(4-bromophenylmethyl).1H.1,4-benzodiazepine. 
hydrochloride. 

(R)-7-Bromo-2.3.4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(pyridin-3- 
ylmethyl)-4-(methylsu[fonyl)-1 H-1 .4-benzodiazepine. trihydrochloride. 
(R)-7-Bromo-2,3.4,5-tetrahydro-1 -(1 H-1 -methyl-lmidazol-5-ylmethyl)-3- 
(pyridin-3-ylm thyl)-4-(methylsulfonyl).1 H-1 ,4-benzodiazepine, 
dihydrochloride. 
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1 .2,3,4-Tetrahydro-7-bromo-4-[(1 H-imida2ol-4-yl)methyl]-2-phenylmethyl-1 - 
(ph nyl-methyioxycarbonyl)quinoxaline, hydrochloride. 
(R)-7-Cyano-2,3.4,5-tetrahydro-1-(1H-imida20l-4-ylmethyl)-4-(phenyl- 
sulfonyl)-3-(4-cyanophenylmethyl)-1H-1,4-ben2odia2 pin , hydrochloride. 
{R)-7-Cyano-4-((N-methyl-N-phenylmethyl)aminosulfonylJ-1 -[(1 H-imidazol- 
4-yl)methyl]-3-(phenylmethyl)-1 H-1 .4-benzodiazepine, monohydrochloride. 
(R)-7-Cyano-4-[N-(tetrahydroisoquinolinyl)sulf onylJ-1 -[( 1 H-imidazol-4- 
yl)methyl]-3-(phenyimethyl)-1 H-1 ,4-benzodiazepine. monohydrochloride. 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-4- 
(phenylsulfonyI)-3-(2-thlenylmethyl)-1 H-1 ,4-ben2odiazepine. hydrochloride. 
cis-2,3,4,5-Tetrahydro-1,5-bis(1H-imida2ol-4-ylnf>ethyl)-3-(phenylmethyl)- 
1H-1.5-benzodiazepine-2-carboxylic acid ethyl ester, trifiuoroacetate (1:2). 
(R)-7-Cyano-4-((N-piperidinyl)sulfonyl]-1-((lH-imida2o|.4-yl)methyl]-3- 
(pnenyimethyi)-IH-l, 4-benzodiazepine, monohydrochioride. 

» (B)^7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-1-metbylrimldazpl^ 
(phenylmethyl)-4-(2-thienylsulfonyl)-1 H-1 ,4-benzodiazepine. 
hydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -( 1 H-imidazol-4-ylmethyl)-3-(pyridin-3- 

ylmethyl)-4-[[2-(dimethylamino)ethylJsulfonyl]-1H-1.4-benzodiazepine, 
trihydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-1-methyl-imida2ol-5-ylmethyl)-3- 
(phenylmethyl).4-(propylsulfonyl)-1 H-1 ,4-benzodiazeplne. hydrochloride. 
N-(Cyano)-N'-methyl-1 ,2.3.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-7- 
phenyl-4H-1 ,4-benzodiazepine-4-imidamide, hydrochloride. 

(R)-7-Cyano-4-((2-nitrophenyl)-sulfonyI]-2,3.4,5-tetrahydro-1-(1H-imida2ol- 
4-ylmethyl)-3-(phenyl-methyl)-1 H-1 ,4-benzodia2epine, hydrochloride. 

R)-7-Cyano-4-[(4-methyl-phenyl)suifonyl]-2.3.4,5-tetrahydro-1 -{1 H- 
imidazoi-4-yimethyl)-3-(phenylmethyi)-1 H-1 .4-benzodiazepine, 
hydrochloride. 

(R)-7-Cyano-4-(butylsulf onyl)-2.3,4,5-tetrahydro-1 -(1 H-imidazol-4- 
ylmethyl)-3-(phenylmethyl)-1 H-1 .4-benzodiazepine. hydrochloride. 

(R)-7-Cyano-4-[(2-trifluoro-methylphenyl)sulfonylJ-2,3,4,5-tetrahydro-1-(1H- 
imidazol-4-ylmethyl)-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine, 
hydrochloride. 

(R)-7-Cyano-4-[(2-trifluoromethoxyphenyl)sulfonyl]-2,3,4,5-tetrahydro-1- 
(1H-imida2ol-4-ylm thyl)-3-(phenylm thyl)-1 H-1 ,4-benzodiazepine, 
hydrochloride. 
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(R)-7-Cyano-4-[(2-methoxy-carbonylphenyl)suffonyl]-2,3.4,5-tetrahydro-1- 
(1 H-lmlda2ol-4-ylmethyl).3-(phenylmethyl)-1 H-1 .4-ben2odiazepine, 
hydrochlorid . 

(R)-7-Cyano-4-[(2-methyl-sulfonylphenyl)sulfonylJ-2.3,4,5-tetrahydro-1 -( 1 H- 
imidazol-4-ylmethyl)-3-(phenylmethyl)-l H-1 .4-ben2odia2eplne, 
hydrochloride. 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imldazol-4-ylmethyI)-3- 

(phenylmethyl)-4-(((4-methylsulfonyl)-phenyl)-sulfonyl)-1 H-1 ,4- 
benzodiazepine 

(R)-7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 

(phenylmethyl)-4-(((4-trffluoromethyl)-phenyl)-sulfonyl)-1 H-1 ,4- 
benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1 H-imidazol-4-ylmethyl)-3- 

(pheRy!methyj)-4 ({3-rnethoxyprGpyf)-suJfonyl)-1H-1,4-benzodiazeplne 
('^)'7-Cyano-2,3,4,5-tetrahyd^^^^^^^ _ 

(phenylmethyl).4-{(3,4-dimethoxyphenyl).sulfonyl)-1 H-1 ,4-benzodlazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyI)-3-((4- 
fluorophenyl)methyl)-4-(phenylsulfonyl)-1 H-1 ,4-benzodia2epine 
(R>-7-Cyano-4-[(N-cyclopropylmethyl-N-propyl).aminosuIf onylj- 1 -[(1 H- 
imldazol-4-yl)methyl]-3-(phenylmethyl)- 1 H-1 ,4-benzodiazepfne 

{R)-7-Cyano-4-[(N,N-(dibutylamino))-sulfonyl]-1-[(1H-imidazol.4-yI)methyl>3. 
(phenyfmethyl)-l H-1 ,4-benzodiazepine 

(R)-7-ChIoro-4-(methanesulfonyl)-2,3,4,5-tetrahydro-1-(1H-imldazol-4- 

ylmethyl)-3-(phenylmethyl)-1 H-pyrido[3,4-e]-1 ,4-diazeplne 

1 ,2,3.4-Tetrahydro-7-bromo-4-[(1 H-imldazoI-4-yl)methylJ-2-phenylmethyl-1 - 

(methyisulfonyl)quinoxaline 

(R)-7-Cyano-2.3,4,5-tetrahydro-1-(1H-lmldazol-4-ylmethyl)-3- 
(phenylmethyI)-4-((jmidazol-4-yl)methylsulfonyl)-1H-1,4-benzodlazeplne 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-((2- 
thienyl)methyl)-4-(propylsulfonyl)-1 H-1 .4-benzodla2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyt)-3-((2- 
thjenyl)methyl)-4-((2-thienyl)-sutfonyl)-1 H-1 .4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmldazol-4-ylmethyl)-3- 

(phenylmethyl)-4-((3-methylthiopropyl)-suIfonyl)-1H-1,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylm thyl)-4-(((3-methylthfoxo)-propyl)-suIfonyl)-1 H-1 ,4- 
benzodiazepine 
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(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3- 
(phenylmethyl)-4-{((3-methylsulfonyI)-propyl)-suIfonyl)-1 H-1 .4- 
benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-({2-methylpropyl)-sulfonyl)-1H-1.4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-(cyclopentylsulfonyl)-1 H-1 ,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imjdazol-4-ylmethyl)-3- 
{phenylmethyl)-4-((4,4,4-trifluorobutyl)-sulfonyl)-1H-1,4-benzodia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmlda2ol-4-ylmethyl)-3- 
(phenylmethyl)-4-((phenylmethyl)-sulfonyl)-1H-1.4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-yimethyl)-3- 

(phenylmethyl)-4-[[2-(5-(N-benzoyl)-aminomethyl)-thienyl]-suIfonyl]-1H-1,4- 

benzodiazepine 

(B)-7-Cyano-2,3,4,5<etrahy^roJ <1 Hdmlda^^^ 

(phenylmethyl)^-[(2-<1-(3-chloro-5-methyl-pyridin-2-yl))-pyrrDlyll-suIfonylJ- 
1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetraliydro- 1 -( 1 H-imida2ol-4-ylmethyl)-3- 
(phenylmethyl)-4-((4-carboxyphenyl)-sulfonyl)- 1 H-1 .4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro- 1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-[((3-methyl-1 ,2,4-oxadia20l-5-yl)-phenyl)-sulfonyl]-1 H-1 .4- 
benzodiazepine 

(R)-7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 

(phenylmethyl)-4-((2,5-dimethoxyphenyl)-sulfonyl)-1H-1 ,4-benzodiazepine 

(R)-7-Cyano-4-[(N-tetrahydroqulnolinyl)sulfonyl]- 

1 -1(1 H-imidazol-4-yl)methyl]-3-(phenylmethyi)-1 H-1 ,4-benzodia2eplne 

(R)-7-Cyano-4-[(N,N-bis-[1 -(2-methylpropyl)amino]-sulfonyl]-1 -((1 H-imidazol- 

4-yi)methyi]-3-(phenylmethyl)-1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-4-[(N-methyl-N-phenyl)aminosuffonyl]-1-[(1H-imidazoM- 
yl)methyl]-3-(phenylmethyl)-1 H-1 .4-benzodiazepine 

(R)-7-Cyano-2.3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(2-(2.6- 
dimetiiyIphenyl)-ethyl)-4-(methylsulfonyl)-1 H-1 ,4-ben2odiazepine 

(R)-7-Cyano-2,3.4.5-tetrahydro- 1 -( 1 -(N-phithalimidoethyl)-imida2ol-5- 
ylmethyl)-3-(phenylmethyl)-4-(methyIsulfonyl)-1H-1 ,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1-I(2-(N,N-dimethyIamino)-ethyl)-imidazol-5- 
ylmethyl]-3-{phenylmethyl)-4-(methylsulfonyl)-1H-1,4-benzodiazepine 



415 - 



wo 97/30992 PCT/US97/02920 



(R)-7-Cyano-2,3,4,5-tetrahydro-1-[(2-amlnoethyl)-imidazol-5-ylmethylJ-3- 
(phenylmethyl)-4-(methylsulfonyI)-1 H-1 .4-benzodiazepine 

(R)-7-Bromo-4-(methanesulfonyl)-2,3.4,5-tetrahydro-1.[(1H-lmida2ol-4- 
ylmethyl)-3-(phenylmethyl)-1 H-thieno[2,3-e]-1 ,4-diazeplne 

(R)-7-Bromo-4-(methanesulfonyl)-2,3,4,5-tGtrahydro-1-[(lH-imidazol-4- 
ylmethyl)-3-(phenylmethyl).1 H-thieno[3,2-e]-1 .4-dia2epine 

(R)-4-(methanesuIfonyl)-2.3.4,5-tetrahydro-1-[(1H-imlda2oM-ylmethyl)-3- 
(phenyJmethyl)-! H-8-oxo-pyrimidino{4,5-eJ-1 ,4-dia2epine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imida2oI-4-ylmethyl)-3-((4.(2- 

methoxyethoxy)-phenyl)methyl)-4-(phenylsulfonyl).1H.1.4-ben2odia2epine 
(R)-7-Cyano-2,3.4.5-tetrahydro-1 -( 1 H-jmrdazol-4-ylmethyl)-3-((4-(2- 

(dimethyramino)-ethoxy)-phenyl)methyl)-4-(phenylsulfonyl)-l H-1 .4- 
benzodiazepine 

(R)-7-eyano=2,3,4,5-tetrahydro-1-(rH-lm{dazol-4-y1sulfonyj)-3- 
= (ph@nyliTieth>ilH-(metl5ylsuJfQnyl)-J H-1.4-bGnzpdia?epiD€L 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imlda20l-4-ylsulfonyl)-3- 
(phenylmethyl)-4-(propylsuIfonyl)-1 H-1 ,4-ben2odiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-jmidazol-4-ylsulfonyl)-3- 
(phenylmethyl)-4-(phenylsulfonyl)-1 H-1 .4-benzodia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-yisuifonyl)-3- 
(phenylmethyl)-4-(2-thienylsulfonyl)-1 H-1 .4-benzodiazepine 
7-Cyano-2,3,4,5-tetrahydro- 1 -( 1 H- jmidazol-4-ylmGthyl)-3-(R)-[(R)- 1 -phenyl- 
ethyl]-4-(methylsulfonyl)-1 H-1 ,4-ben2odiazepine 

7-Cyano-2,3,4,5-tetrahydro-1 -(1 H.imidazol-4-ylmethyl)-3-(R)-[(R)-i -phenyl- 
ethyf]-4-(propylsuifonyl)-1 H-1 .4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imida20l-4-ylmethyi)-3-(R)-[(R).i -phenyl- 
ethylj-4-(phenyisuifonyl)-1 H-1 .4-benzodiazepine 

7-Cyano-2.3,4.5-tetrahydro-1-(1H-lmldazol-4-yImethyl)-3-{R)-[(R).i-phenyl- 
ethylJ-4-((2-thienyl)-sulfonyl)-1 H-1 .4-ben2odja2eplne 

7-Cyano-2.3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(S)-[(R)-1 -phenyl- 
ethyI]-4-(methylsulfonyl)-1 H-1 .4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-yImethyl)-3-{S)-[(R)-1 -phenyl- 
ethyl]-4-(propylsulfonyl)-1 H-1 ,4-ben2odiazepine 

7-Cyano-2,3.4,5-tetrahydro.1 -(1 H-rmidazol-4-ylmethyl)-3-(S)-[(R)-l -phenyl- 
ethylJ-4-(phenylsulfonyl)-1 H-1 ,4-benzodiazepine 

7-Cyano-2,3,4.5-tetrahydro-1 .{ 1 H-imidazol-4-ylmethyi)-3-(S)-[(R)-l -phenyl- 
ethylJ-4-((2-thienyl)-sulfonyl)-1 H-1 .4-ben2odiaz pine 
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7-Cyano-2,3,4,5-tetrahydro-1 -{1 H-imidazol-4-ylmethyl)-3-(R)-((S)-1 -phenyl- 
ethyl]-4-(m thylsulfonyl)-1H-1.4-ben2odiaz pine 

7-Cyano-2,3,4,5-t trahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(R)-[(S)-1 -phenyl- 
ethyl]-4-(propylsulfonyl)-1 H-1 ,4-benzodia2epine 

7-Cyano-2,3.4,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-3-(R)-[(S)-1 -phenyl- 
ethyi]-4-(pheny]suifonyl)-1 H-1 .4-benzodiazepfne 

7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(R)-((S)-1 -phenyl- 
ethyl]-4-((2-thienyl)-sulfonyl)-1 H-1 .4-benzodiazepjne 
7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imida2ol-4-yJmethyl)-3-(S)-[(S)-1 -phenyl- 
ethyl]-4-(methylsulfonyI)-1 H-1 .4-ben2odia2epine 

7-Cyano-2,3.4,5-tetrahydro-1-(1H-imida2ol-4-ylmethyl)-3-(S)-[(S)-1-phenyl- 
ethyq-4.(propylsulf onyl) -lH-1, 4 -benzodiazepine 
7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imldazol-4-ylmethyl)-3-(S)-[(S)-1 -phenyl- 
ethyi]-4-(phenyisuffonyi)-1 N-1 .^^benzodiazepine 
.7-Cyano-2,3,4,5-tetrahydro-141HTimidazol=4-ylmethyl)-3-(S)-[(^ 
ethyl]-4.((2-thienyi)-sulfonyl)-1 H-1 .4-benzodiazeplne 

7-Cyano-2,3,4,5-tetrahydro-1-(1H-jmjdazol-4-ylmethyl)-3-(R)-[(R)- 
phenylcyclopropyl)-4-(methylsulfonyl)-1 H-1 .4-benzodiazeplne 
7-Cyano-2.3,4,5-tetrahydro-1-(1H-lmidazol-4-ylmethyl)-3-(R)-f(R)- 
phenylcyclopropyl)-4-(propyisulfonyl)-1 H-1 ,4-benzodiazepine 
7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(R)-[(R)- 
phenylcyclopropyl)-4-(phenylsulfonyl)-1 H-1 .4-benzodiazepine 
7-Cyano-2,3,4,5-tetrahydro-1 -( 1 H-imida2ol-4-ylmethyl).3-(R)-[(R)- 
phenylcyclopropyI)-4-((2-thienyl)-sulfonyl)-1H-1 .4-benzodiazepine 
7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyI)-3-(R)-[(S)- 
phenylcyciopropyl)-4-(methyisuifonyl)-1 H-1 .4-benzodiazepine 
7-Cyano-2.3,4.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(R)-[{S)- 
phenylcycIopropyl)-4-(propylsulfonyl)-1 H-1 ,4-ben20diazepjne 
7-Cyano-2,3.4.5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3-(R)-[(S)- 
phenylcyclopropyl)-4-{phenyisulfonyl)-1 H-1 ,4-ben2odla2epine 
7-Cyano-2,3,4.5-tetrahydro-1-(1H-lmlda2ol-4-ylmethyl)-3-(R)-[(S)- 
phenylcyclopropyl)-4-{(2-thlenyl)-sulfonyl)-1H-1,4-benzodia2epine 
7-Cyano-2,3,4,5-tetrahydro-1-(1H-imida20l-4-ylmethyl)-3-{S)-((R)- 
phenylcyclopropyl)-4-(methylsulfonyl)-1 H-1 ,4-ben2odia2epine 
7-Cyano-2.3,4,5-tetrahydro-1-(1H-imida2ol-4-yimethyl)-3-(S)-[(R)- 
phenylcyclopropyI)-4-(propylsulfonyl)-1 H-1 .4-ben2odiazepine 
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7-Cyano-2,3,4,5-tetrahydro-1 -{ 1 H-imida2ol-4-ylmethyl)-3-(S)-[(R)- 
ph nylcyclopropyl)-4-(ph nylsulfonyl)-1H-1,4-benzodlaz pine 
7-Cyano-2.3,4,5-tetrahydro-1 -(1 H-imida2ol-4-ylmethyl)-3-(S)-[(R)- 
phenylcyclopropyl)-4-((2-thienyl)-sulfonyl)-1H-1,4-ben2odjazepine 
7-Cyano-2,3,4,5-tetrahydro-1-(1H-imida2ol-4-ylmethyl)-3-(S)-[(S)- 
phenylcyclopropyl)-4-(methylsuffonyl)-1 H-1 ,4-benzodiazepine 

7-Cyano-2,3.4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(S)-[(S)- 
phenylcyclopropyl)-4-(propylsulfonyl)-1 H-1 .4-benzodiazepine 

7-Cyano-2,3,4,5-tetrahydro-1-(1H-lmidazol-4-ylmethyl)-3-(S)-[(S)- 
phenylcyclopropyl)-4-(phenylsulfonyl)-1 H-1 ,4-benzodia2epine 
7-Cyano-2,3,4,5-tetrahydro-1 -( 1 H-lmidazol-4-ylmethyl)-3-(S)-[(S)- 

phenylcyclopropyl)-4-((2-thlenyl)-sulfonyl)-1H-1,4-benzodia2epine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol>4-ylmethyl)-3- 

(phenylmethyO-4-[(2-(5-(pyridln-2-yl))4hienyiHulf^^ 
benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro- 1 -(1 H-imida20l-4-ylmethyl)-3- 
(phenylmethyl)-4-[(2-(5-(1 ,2-isoxazol-3-yl)).thienyl)-sulfonyl])-1 H-1 ,4- 
benzodiazeplne 

{R)-7-Cyano-2,3,4,5-tetrahydro-1-(3-(1H-imidazol-2-yl)-propyl)-3- 
(phenylmethyl)-4-(phenylsulfonyl)-1 H-1 ,4-ben2odiazepine 
(R)-7-Cyano-2,3,4.5-tetrahydro-1 -{3-(1 H-imida2ol-2-yl)-propyl)-3- 
(phenylmethyl)-4-(methy!sulfonyl)-1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(3-(1H-imidazol-2-yl)-propyl)-3- 
(phenylmethyl)-4-(propylsulfonyl)-1 H-1 ,4-benzodiazepine 

(R)-7-Cyano-2,3,4,5-tetrahydro-1-(3-(1H-imidazol-2-yl)-propyl)-3- 
(phenylmethyl)-4-((2-thienyl)-sulfonyl)-1 H-1 ,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(2-( 1 H-imidazol-2-yl)-ethylsulfonyl)-3 
(phenylmethyl)-4-(phenyi8ulfonyi)-1 H-1 ,4-benzodlazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(2-( 1 H-imlda2ol-2-yl)-ethylsulfony l).3 
(phenylmethyl)-4-(methylsulfonyi)-1 H-1 .4-benzodiazepine 

(R}-7-Cyano-2.3.4.5-tetrahydro-1-(2-(1H-imidazoi-2-yl)-ethylsutfonyl)-3 
(phenyimethyl)-4-(propyisulfonyl)-1 H-1 ,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(2-{ 1 H-lniida20l-2-yl)-ethylsulf onyl)-3 
(phenylmethyl)-4-((2-thienyl)-suIfonyl)-1 H-1 ,4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3- 
(phenytmettiyl)-4-((1-oxoethyl)-amino)-1 H-1 ,4-benzodiazepine 
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(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-imidazol-4-ylmethyl)-3- 
(phenylmethyl)-4-(m thanesulfonylamino)-! H-1 .4-benzodiazepine 
(R)-7-Cyano-2,3,4,5-tetrahydro-1 -(1 H-lmida2ol-4-ylmethyl)-3- 
(phenyimethyl)-4-(phenyisulfonylamino)<1 H-1 ,4-benzodiazepine 

5 

8. A method of inhibiting famesyl protein transferase which 
comprises administering to a mammalian subject an effective famesyl 
protein transferase inhibiting amount of a compound of Claim 1 . 

10 9- A method of inhibiting prenyl transferases which comprises 

administering to a mammalian subject an effective prenyl transferaise 
inhibiting amount of a compound of Claim 1. 

10. A method of inhibiting tumors which comprssss administering to 
a mammalian subject an effective tumor inhibiting amount of a cornppund of 
Claim 1, 

11. A method of treating diseases associated with signal 
transduction pathways operating through Ras which comprises 

20 administering to a mammalian subject an amount of a compound of Claim 1 
effective for treating said diseases. 



12. A method of treating diseases associated with proteins that are 
post-transiationally modified by the enzyme famesyl protein transferase 

25 which comprises administering to a mammalian subject an amount of a 
compound of Claim 1 effective for treating said diseases. 

13. A method of treating disease associated witfi proteins that are 
post-translationally modified by the enzymes geranylgeranyl protein 

30 transferase which comprises administering to a mammalian subject an 
amount of a compound of Claim 1 effective for treating said diseases. 
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14. A compound of the formula 




H O 



wherein Ri is selected from CI, Br, phenyl, pyridyj or cyano and R2 
selected from substituted aralkyi or substituted heterocycloalkyl. 



IS 



15. A compound of the formula 




S' 



wherein Ri is selected from CI, Br, phenyl, pyridyl or cyano and R2 is 
selected from substituted aralkyi or substituted heterocycloalkyl. 

16. A compound of the formula 




H- 

wherein Ri is selected from CI, Br. phenyl, pyridyl or cyano; R2 is selected 
from substituted aralkyi or substituted heterocycloalkyl; R3 is selected from 
substituted alkyi, substituted aryl or substituted heterocycio; Zi is selected 
from CO, SO2. CO2. CONHR5. SO3, SO2NR5, C(NCN)NR5; R5 is selected 
from hydrogen, lower alkyi, substituted alkyI, aryl or substrtuted aryl. 
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# 

A compound of the formula 



PCT/US97/02920 



<^ J-(CH2)„^1 
Prot 

5 wherein Ri is selected from CI, Br, phenyl, pyridyl or cyano; R2 is selected 
from substituted aralkyi or substituted heterocycloalkyl; R3 is selected from 
substituted allcyl, substituted aryl or substituted heterocycio; Zi is selected 
from CO, SO2. CO2, CONHR5, SO3, SO2NR5, or C(NCN)NR5. Prot is 
triphenylmethyl or Boc, R5 is selected from hydrogen, lower alkyi, substituted 

0 alky!, ary! or sabstitated aryJ. 
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